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COSMETIC PREPARATION FOR HAIR AND
METHOD FOR APPLICATION THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s filed under the provisions of 35 U.S.C.
§3771 and claims the priority of International Patent Applica-
tion No. PCT/JP2010/070112 filed on Nov. 11, 2010, and of
Japanese Patent Application No. 2009-260490 filed on Nov.
13, 2009. The disclosures of the foregoing international
patent application and Japanese patent application are hereby
incorporated by reference herein 1n their respective entireties.

TECHNICAL FIELD

The present invention relates to a hair cosmetic composi-
tion that 1s constituted as a hair dye or a hair bleach/hair dye
remover and 1s applied to hair in a foamy form, and to a
method for using the hair cosmetic composition. More spe-
cifically, the present invention relates to a hair cosmetic com-
position that can be mixed and foamed easily and can be
retained favorably 1n a foamy form on hair.

BACKGROUND ART

For example, hair cosmetic compositions whose form in
use 1s a foamy form, comprising a first agent containing an
alkal1 agent and a second agent containing an oxidizing agent
are known as hair cosmetic compositions used for dyeing or

bleaching hair or for removing dye from hair. Such hair cos-
metic compositions used 1n a foamy form are characterized
by being less likely to drip, being easily applied to hair, and
offering favorable impression from use, compared with those
used 1n a liquid form. Conventional hair cosmetic composi-
tions are disclosed 1n, for example, Patent Documents 1 to 3.

Patent Document 1 discloses an aerosol-type foamy oxi-
dation hair dye composition, which 1s prepared 1 a foamy
form 1n use using a propellant such as LPG. Patent Document
2 discloses a two-part composition for dyeing or bleaching
hair, which 1s prepared 1n a foamy form in use using a squeeze
foamer comprising a tlexible container of synthetic resin, a
dip tube for suction, and foam discharging means. Patent
Document 3 discloses that a hair cosmetic composition 1n a
foamy form 1s formed by shaking a squeeze-type foam dis-
charging container containing a solution containing first and
second agents to thereby mix air into the solution such that the
solution 1s foamed, and by squeezing 1t through foam homog-
cnizing means made of a net or a porous material.

PRIOR ART DOCUMENTS

Patent Document 1: Japanese. Laid-Open Patent Publication
No. 09-136818

Patent Document 2 Japanese Laid-Open Patent Publication
No. 2008-291020

Patent Document 3: Japanese Laid-Open Patent Publication
No. 2009-154884

SUMMARY OF THE INVENTION

Problems that the Invention 1s to Solve

However, an aerosol-type foamy oxidation hair dye com-
position disclosed 1n Patent Document 1 1s disadvantageous
in disposal, because 1t 1s mainly packed into cans.
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A two-part composition for dyeing or bleaching hair dis-
closed 1n Patent Document 2 tends to cause poor mixing and

requires caretully performing discharge procedures, because
a mixture of two agents 1s discharged without foaming. This
problem 1s particularly remarkable in the case of mixing of a
powdery agent and a liquid agent and 1s responsible for
reduced operability.

A foamy hair cosmetic composition disclosed 1n Patent
Document 3 requires squeezing a container relatively hard for
discharging large bubbles through foam homogenizing
means immediately after shaking and thus has an operability
problem. The power required for squeezing may be reduced
by decreasing the viscosity of the foam. In this case, the
foamy hair cosmetic composition has the problem that 1t
tends to rapidly drip after being applied to hair and is not
favorably retained on hatir.

The present invention 1s based on the findings obtained by
the present inventors as a result of diligent studies that a
foamy hair cosmetic composition obtained by mixing a pow-
dery agent and a liquid agent and foaming the mixture by
shaking has small bubbles. Such small bubbles eliminate the
need for using foam homogenizing means. Thus, the mixing
and foaming of the hair cosmetic composition can be per-
formed easily. Moreover, 1t has also been demonstrated that
such a foamy hair cosmetic composition 1s favorably retained
on hatr.

An objective of the present mnvention 1s to provide a hair
cosmetic composition that can be mixed and foamed easily
and can be retained favorably 1n a foamy form on hair, and a
method for using the hair cosmetic composition.

Means for Solving the Problems

To achieve the above objective, one aspect of the present
invention provides a hair cosmetic composition constituted as
a hair dye or a hair bleach/hair dye remover comprising a
plurality of agents, wherein the hair cosmetic composition 1s
applied to hair 1n a foamy form obtained by mixing a powdery
agent and a liquid agent and foaming the mixture by shaking.

A hair cosmetic composition according to the above aspect
may contain an amphoteric surfactant or a cationic surfactant.

When a hair cosmetic composition according to the above
aspect further contains an anionic surfactant in addition to a
cationic surfactant, 1t 1s preferred that the hair cosmetic com-
position should be constituted such that in use the anionic
surtactant comes 1nto contact with the cationic surfactant in
the presence of a solvent.

It 1s preferred that the cationic surfactant should contain an
ammonium cationic surfactant having an alkyl group with 16
or more and 22 or less carbon atoms and an ammonium
cationic surfactant having an alkyl group with 10 or more and
less than 16 carbon atoms.

When a hair cosmetic composition according to the above
aspect contains a nonionic polymer, 1t 1s preferred that the
nonionic polymer should be incorporated in the powdery
agent.

When a hair cosmetic composition according to the above
aspect contains a thickener, it 1s preferred that the thickener
should be incorporated in the powdery agent.

A hair cosmetic composition according to the above aspect
may comprise a powdery first agent containing an alkal1 agent
and a liquid second agent containing hydrogen peroxide as an
oxidizing agent.

The second agent may further contain an amphoteric sur-
factant and a cationic polymer.

A hair cosmetic composition according to the above aspect
may further contain an morganic salt of alkali metal.
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The second agent may further contain phenoxyethanol and
at least one selected from benzoic acid and benzoates.

It 1s preferred that the alkali agent should be a carbonate.
When a hair cosmetic composition according to the above
aspect further contains 1 to 5% by mass of a chelating agent,
it 1s preferred that the mass ratio of the content of the carbon-
ate 1n the hair cosmetic composition to that of the chelating
agent 1n the hair cosmetic composition should be 0.02 to 6.5.

Another aspect of the present: invention provides a method
for using a hair cosmetic composition according to the above
aspect, comprising the steps of: forming the hair cosmetic
composition 1n a foamy form by mixing a powdery agent and
a liquid agent in the hair cosmetic composition and foaming
the mixture by shaking; and applying the obtained hair cos-
metic composition 1n a foamy form to hair by hand.

Eftects of the Invention

The present ivention provides a hair cosmetic composi-
tion that can be mixed and foamed easily and can be retained
favorably 1n a foamy form on hair, and a method for using the
hair cosmetic composition.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1(a) to 1(d) are diagrams 1illustrating a method for
using a hair cosmetic comprising a two-part hair bleach/hair
dye remover according to one embodiment of the present
invention. More specifically, FIG. 1(a) 1s a diagram showing
a container containing first and second agents of the hair
bleach hair dye remover before use. FIG. 1(b) 1s a diagram
showing the manner of adding the first and second agents to a
main body of the container. FIG. 1(c) 1s a diagram showing,
the manner of attaching a l1d to the main body of the container
and shaking the container up and down. FIG. 1(d) 1s a diagram
showing the removal of the lid from the main body of the
container for directly taking a foamy hair bleach/hair dye
remover out of the main body of the container by hand and
applying 1t to hair.

FI1G. 2 1s a cross-sectional view of the container of FIG. 1.

MODE FOR CARRYING OUT THE INVENTION

First Embodiment

Hereinafter, a first embodiment of the present imnvention
will be described. A hair cosmetic composition according to
the first embodiment 1s a two-part hair bleach/hair dye
remover or a three-part hair bleach/hair dye remover.
<ITwo-Part Hair Bleach/Hair Dye Remover>

The two-part hair bleach/hair dye remover comprises, for
example, a powdery first agent containing at least an alkali
agent (hereinatter, also referred to as Component F) and a
liquid second agent containing at least an oxidizing agent.
This hair bleach/hair dye remover 1s prepared in a foamy form
by mixing the first and second agents and foaming the mixture
by shaking and then applied to hair for bleaching hair or
removing dye from hair.
<First Agent in Two-Part Hair Bleach Hair Dye Remover>

In addition to the alkali agent as Component F, the first
agent further contains, for example, an anionic surfactant
(heremaftter, also referred to as Component C), a nonionic
polymer (heremafter, also referred to as Component D), a
thickener (hereinafter, also referred to as Component E), and
a chelating agent (hereinaftter, also referred to as Component

L).
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The alkal1 agent has the function of improving hair bleach-
ing or hair dye removing etiects by promoting the action of
the oxidizing agent contained 1n the second agent. It 1s pre-
terred that the alkali agent used should be 1n a solid state at
25° C. (room temperature). Examples of such an alkal1 agent
include silicate, carbonate (hereinaiter, also referred to as
Component 1-1), metasilicate, sulfate, chloride, and phos-
phate.

Examples of the silicate include sodium silicate, potassium
silicate, and magnesium silicate. The carbonate as Compo-
nent -1 also encompasses bicarbonate. Thus, examples of the
carbonate 1include sodium carbonate, magnesium carbonate,
ammonium carbonate, sodium bicarbonate, and ammonium
bicarbonate. Examples of the metasilicate include sodium
metasilicate and potassium metasilicate. Examples of the sul-
fate include ammonium sulfate. Examples of the chlonde
include ammonium chloride. Examples of the phosphate
include primary ammonium phosphate and secondary ammo-
nium phosphate.

Among these specific examples of the alkali agent, the
carbonate 1s particularly preferable. When the carbonate 1s
used as the alkali agent, the easiness ol mixing and foaming of
the hair bleach/hair dye remover 1s improved, and the retain-
ability of the foamy hair bleach/hair dye remover on hair 1s
improved. Furthermore, the generation of ammonia odor
from the hair bleach/hair dye remover 1n use can be sup-
pressed. Moreover, non-uniform lightness 1n hair after treat-
ment with the hair bleach/hair dye remover can also be sup-
pressed, because the carbonate does not generate heat of
fusion when dissolved 1n a solvent such as water.

It1s preferred that the alkali agent should be incorporated in
an amount that allows the pH of the mixture of the first and
second agents, 1.e., the hair bleach/hair dye remover 1n use, to
be 1n the range of 7 to 12. When the pH of the mixture of the
first and second agents 1s 7 or higher, the action of hydrogen
peroxide (heremafiter, also referred to as Component G) con-
tamned as the oxidizing agent in the second agent can be
promoted strongly. When the pH of the mixture of the first and
second agents 1s 12 or lower, hair can be prevented from being
damaged by the hair bleach/hair dye remover applied to the
hatr.

The anionic surfactant as Component C has the function of
improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. Theretfore, the first agent
preferably contains the anionic surfactant. The anionic sur-
factant may be incorporated in either of the first or second
agent or may be mcorporated in both of the first and second
agents. Examples of the anionic surfactant include alkyl ether
sulfate, alkyl sulfate, alkenyl ether sulfate, alkenyl sulfate,
olefin sulfonate, alkane sulfonate, saturated or unsaturated
fatty acid salt, alkyl or alkenyl ether carboxylate, a.-sulfone
fatty acid salt, N-acylamino acid surfactants, phosphoric acid
mono- or di-ester surfactants, and sulfosuccinic acid ester. A
counter 10n for the anionic group 1n these surfactants may be
any of, for example, a sodium 10n, a potassium 1on, and
triethanolamine. More specific examples of the alkyl sulfate
include sodium lauryl sulfate and sodium cetyl sulfate.
Examples of the sulfosuccinic acid ester include disodium
lauryl sulfosuccinate. Only one kind of the anionic surfactant
may be used, or two or more kinds of the anionic surfactants
may be used 1n combination.

The content of the anionic surfactant in the mixture of the
first and second agents 1s preferably 0.1 to 10% by mass, and
more preferably 0.5 to 5% by mass. When the content of the
anionic surfactant fails within any of these ranges, the effect
of improving the easiness of mixing and foaming of the hair
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bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair can be obtained favor-
ably. Moreover, the dryness of hair after treatment with the
hair bleach/hair dye remover can also be suppressed.

It 1s preferred that the anionic surfactant should come 1nto
contact with a cationic surfactant as Component B 1n the
presence ol a solvent 1n use of the hair bleach/hair dye
remover. Therefore, for example, the anionic surfactant may
be 1incorporated 1n any one of the first and second agents,
while the cationic surfactant may be incorporated 1n the other
agent. Alternatively, both of the anionic surfactant and the
cationic surfactant may be incorporated in the first agent
having a powdery form. In this case, the foamability of the
hair bleach/hair dye remover 1s improved, and the durability
of foam obtained by foaming 1s enhanced. This further
improves the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. Furthermore, 1t also has
the advantage that the rate of onset of a thickening effect 1s
accelerated during the mixing of the first and second agents,
and that the viscosity stability of the hair bleach/hair dye
remover 1s improved.

To further improve the durability of foam obtained by
foaming, 1t 1s preferred that the content of the anionic surfac-
tant 1n the mixture of the first and second agents should be 0.1
to 3.0% by mass, and more preferably 0.5 to 1.5% by mass.
Moreover, it 1s preferred that the content of the cationic sur-
factant 1n the mixture of the first and second agents should be
0.1 to 5.0% by mass, more preferably 0.5 to 4.5% by mass,
and even more preferably 0.5 to 2.0% by mass. Furthermore,
it 1s preferred that the mass ratio of the content of the anionic
surfactant in the mixture of the first and second agents to that
ol the cationic surfactant 1n the same mixture should be in the
range of 0.25 to 3, more preferably 0.4 to 3, and even more
preferably 0.8 to 2.

To further accelerate the rate of onset of the thickening
elfect during the mixing of the first and second agents and to
turther improve the viscosity stability of the hair bleach/hair
dye remover, 1t 1s preferred that the content of the anionic
surfactant 1n the mixture of the first and second agents should
be 0.01 to 10% by mass, and more preferably 0.5 to 5% by
mass. Moreover, 1t 1s preferred that the mass ratio of the
content of the anionic surfactant in the mixture of the first and
second agents to that of the cationic surfactant in the same
mixture should be 1n the range of 0.1 to 20, more preferably
0.5 to 10, and even more preferably 1 to 7.

The nonionic polymer as Component D has the function of
improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. Moreover, 1t also has the
function of improving the foam quality of the foamy hair
bleach/hair dye remover, for example, the homogeneity or
clasticity of foam. Therefore, the first agent preferably con-
tains the nonionic polymer. The nonionic polymer may be
incorporated 1n either of the first or second agent or may be
incorporated 1n both of the first and second agents.

The nonionic polymer used may be a natural macromol-
ecule or may be a semi-synthetic or synthetic macromolecule.
A natural or semi-synthetic nonionic sugar 1s preferably used
to Turther improve the easiness of mixing and foaming of the
hair bleach/hair dye remover and the retainability of the
foamy hair bleach/hair dye remover on hair and to further
improve the homogeneity and elasticity of the foamy hair
bleach/hair dye remover. Oligosaccharide and polysaccha-
ride having an a.-glucose compound such as o.-glucose or an
a-glucose dertvative as a constituent unit are particularly
preferably used. Examples of the oligosaccharide and
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polysaccharide having an a.-glucose compound as a constitu-
ent unit include starch, hydrolyzed starch, starch derivatives,
dextran, dextrin, and cyclodextrin. Other examples of the
nonionic sugar include cellulose and agar. A low water-
soluble, dispersible nonionic polymer (e.g., starch and cyclo-
dextrin) 1s more preferably used than a high water-soluble
nonionic polymer for the same reason as that for the natural or
semi-synthetic nonionic sugar. Examples of the nonionic syn-
thetic macromolecule 1nclude polyvinylcaprolactam, PVP,
(vinylpyrrolidone/VA) copolymers, polyvinyl alcohol, poly-
vinyl butyral, and highly polymerized polyethylene glycol.

When two or more kinds of nonionic polymers are used 1n
combination, the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair may be further
improved, or the homogeneity and elasticity of the foamy hair
bleach/hair dye remover may be further improved. Particu-
larly, 1t 1s preferred that two or more kinds of dispersible
nonionic polymers should be used in combination. It 1s more
preferred that at least one of the dispersible nonionic poly-
mers used 1n combination should be starch.

The content of the nomionic polymer 1n the mixture of the
first and second agents 1s preferably 0.3 to 15% by mass, and
more preferably 1 to 10% by mass. When the content of the
nonionic polymer falls within any of these ranges, the effect
of improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair can be obtained favor-
ably. Moreover, the homogeneity and elasticity of the foamy
hair bleach/hair dye remover are turther improved.

When starch 1s incorporated as the nonionic polymer in the
first agent having a powdery form, the rate of onset of a
thickening effect 1s accelerated during the mixing of the first
and second agents, and the viscosity stability of the hair
bleach/hair dye remover 1s improved. Examples of the starch
include starch of cereals, starch of tubers, starch of beans,
starch of wild grasses, stem or trunk starch, and modified
starches (processed starches) thereof. More specifically, corn
starch, tapioca starch, potato starch, sweet potato starch, sago
starch, and modified starches thereof can be used. The modi-
fied starches refer to those obtained by artificially changing
the physical properties of starch by subjecting the starch to
derivatization treatment (e.g., etherification, esterification,
and grafting), decomposition treatment (e.g., roasting, enzy-
matic denaturation, oxidation, and acid treatment), or pro-
cessing (e.g., gelatimzation, granulation, and pore introduc-
tion). Only one kind of the starch may be used, or two or more
kinds of the starches may be used in combination.

To further accelerate the rate of onset of the thickening
elfect during the mixing of the first and second agents and to
turther improve the viscosity stability of the hair bleach/hair
dye remover, 1t 1s preferred that the content of the starch in the
mixture of the first and second agents should be 0.1 to 20% by
mass, and more preferably 2 to 10% by mass.

The thickener as Component E has the function of improv-
ing the easiness of mixing and foaming of the hair bleach/hair
dye remover and the retainability of the foamy hair bleach/
hair dye remover on hair. Moreover, it also has the function of
imparting appropriate viscosity to the hair bleach/hair dye
remover such that the hair bleach/hair dye remover 1s pre-
vented from dripping from hair when applied to the harr.
Theretfore, the first agent preferably contains the thickener.
The thickener may be incorporated in either of the first or
second agent or may be mcorporated 1n both of the first and
second agents. Specific examples of the thickener include
natural macromolecules, semi-synthetic macromolecules,
synthetic macromolecules, and inorganic macromolecules.
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Examples of the natural macromolecules include guar
gum, locust bean gum, quince seeds, carrageenan, galactan,
gum arabic, tragacanth gum, pectin, mannan, Xanthan gum,
succinoglucan, curdlan, hyaluronic acid, gelatin, casein,
albumin, and collagen.

Examples of the semi-synthetic macromolecules include
methylcellulose, ethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose,  hydroxypropylmethylcellulose,
carboxymethylcellulose, sodium carboxymethylcellulose,
methylhydroxypropylcellulose, alginic acid propylene glycol
ester, and alginate.

Examples of the synthetic macromolecules include Poly-
vinylpyrrolidone, polyvinyl methyl ether, carboxyvinyl poly-
mers, sodium polyacrylate, polyacrylamide, polyethylene
oxide, ethylene oxide-propylene oxide block copolymers,
and acrylic acid-alkyl acrylate copolymers. Moreover, a
copolymer comprising half ester of itaconic acid and poly-
oxyethylene alkyl ether or ester of methacrylic acid and poly-
oxyethylene alkyl ether, and at least one monomer selected
from acrylic acid, methacrylic acid, and alkyl esters thereof
may be used.

Examples of the inorganic macromolecules include bento-
nite, magnesium aluminum silicate, Laponite, hectorite, and
silicic acid anhydride.

Only one kind of the thickener may be used, or two or more
kinds of the thickeners may be used in combination.

The content of the thickener 1n the mixture of the first and
second agents preferably 0.1 to 20% by mass, and more
preferably 1 to 5% by mass. When the content of the thickener
falls within any of these ranges, the effect of improving the
casiness of mixing and foaming of the hair bleach/hair dye
remover and the retainability of the foamy hair bleach/hair
dye remover on hair can be obtained favorably. Moreover,
reduction in the applicability of the hair bleach/hair dye
remover can also be suppressed.

For accelerating the rate of onset of the thickening effect
during the mixing of the first and second agents and for
improving the viscosity stability of the hair bleach hair dye
remover, 1t 1s preferred that the content of the thickener 1n the
mixture of the first and second agents should be 0.05 to 20%
by mass, and more preferably 0.5 to 4% by mass. Moreover,
it 1s preferred that the mass ratio of the content of the starch in
the mixture of the first and second agents to that of the thick-
ener 1n the same mixture should be 0.1 to 20, more preferably
1 to 7, and even more preferably 1 to 3. When this mass ratio
falls within any of these ranges, the rate of onset of the
thickening effect during the mixing of the first and second
agents 1s Turther accelerated, and the viscosity stability of the
hair bleach/hair dye remover 1s further improved.

The chelating agent as Component L has the function of
improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. The chelating agent also
has the function of suppressing the roughness of hair that may
be caused by using a carbonate as the alkal1 agent as Compo-
nent F and the function of improving hair texture after treat-
ment with the hair bleach/hair dye remover, 1.e., the smooth-
ness during finger combing. Therefore, the {first agent
preferably contains the chelating agent. The chelating agent
may be incorporated in either of the first or second agent or
may be incorporated in both of the first and second agents.

Examples of the chelating agent include edetic acid (eth-
ylenediaminetetraacetic acid (EDTA)), ethylenediaminehy-
droxyethyltriacetic acid, dihydroxyethylethylenedi-
aminediacetic acid, 1,3-propanediaminetetraacetic acid,
diethylenetriaminepentaacetic acid, triethylenetetramine-
hexaacetic acid, nitrilotriacetic acid, hydroxyethyl iminodi-
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acetic acid, L-aspartic acid-N,N-diacetic acid, aminotrimeth-
ylenephosphonic acid, hydroxyethanediphosphonic acid,
salts thereot, derivatives thereof, and salts of the derivatives
thereof. Only one kind of the chelating agent may be used, or
two or more kinds of the chelating agents may be used in
combination.

The content of the chelating agent 1n the mixture of the first
and second agents 1s preferably 1 to 5% by mass, and more
preferably 1 to 3% by mass. When the content o the chelating
agent falls within any of these ranges, the effect of improving
the easiness ol mixing and foaming of the hair bleach/hair dye
remover and the retainability of the foamy hair bleach/hair
dye remover on hair can be obtained favorably. Moreover,
hair texture after treatment with the hair bleach/hair dye
remover can be further improved.

When a carbonate 1s used as the alkali agent as Component
F, the mass ratio ((1-1)/L) of the content of the carbonate 1n
the mixture of the first and second agents to that of the chelat-
ing agent 1n the same mixture 1s preferably 0.02 to 6.5, more
preferably 0.5 to 4.5, and even more preferably 0.9 to 4.5.
When this mass ratio falls within any of these ranges, the
casiness of mixing and foaming of the hair bleach/hair dye
remover and the retainability of the foamy hair bleach/hair
dye remover on hair are more greatly improved. Moreover,
reduction 1n hair texture after treatment with the hair bleach/
hair dye remover that may be caused by a carbonate can be
suppressed more strongly.

The first agent may further contain, 1f necessary, any of
components other than the components described above, for
example, o1l components, polyhydric alcohols, additional
surfactants other than the surfactants described above, sugars,
antiseptics, stabilizers, pH adjusters, plant extracts, crude
drug extracts, vitamins, perfumes, antioxidants, UV absorb-
ers, oxidation aids, excipients, and additives.

The o1l components play a role i moisturizing hair.
Examples of the o1l components include oil and fat, wax,
higher alcohol, hydrocarbon, higher fatty acid, alkyl glyceryl
ether, ester, and silicone.

Examples of the o1l and fat include lanolin, olive o1l, camel-
lia o1l, shea butter, almond o1l, safflower o1l, sunflower oil,
soybean o1l, cottonseed oil, sesame o1l, corn o1l, rapeseed o1l,
rice bran o1l, rice germ o1l, grape seed o1l, avocado o1l, mac-
adamia nut o1l, castor oil, coconut o1l, and evening primrose
o1l.

Examples of the wax include bee wax, candelilla wax,
carnauba wax, jojoba o1l, and lanolin.

Examples of the higher alcohol include cetyl alcohol (cet-
anol), 2-hexyldecanol, stearyl alcohol, 1sostearyl alcohol,
cetostearyl alcohol, oleyl alcohol, arachyl alcohol, behenyl
alcohol, 2-octyldodecanol, lauryl alcohol, myristyl alcohol,
decyltetradecanol, and lanolin alcohol.

Examples of the hydrocarbon include paratfin, olefin oli-
gomers, polyisobutene, hydrogenated polyisobutene, mineral
o1l, squalane, polybutene, polyethylene, microcrystalline
wax, and Vaseline.

Examples of the higher fatty acid include lauric acid,
myristic acid, palmitic acid, stearic acid, behenic acid, 1sos-
tearic acid, 12-hydroxystearic acid, oleic acid, and lanolin
fatty acid.

Examples of the alkyl glyceryl ether include batyl alcohol,
chumyl alcohol, selachyl alcohol, and 1sostearyl glyceryl
cther.

Examples of the ester include duisopropyl adipate, 1sopro-
pyl myristate, cetyl octanoate, sononyl 1sononanoate, octyl-
dodecyl myristate, 1sopropyl palmitate, stearyl stearate, myri-
styl myristate, 1sotridecyl myristate, 2-ethylhexyl palmaitate,
octyldodecyl ricinoleate, fatty acid cholesteryl/lanosteryl
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having 10 to 30 carbon atoms, cetyl lactate, lanolin acetate,
cthylene glycol di-2-ethylhexanoate, pentaerythritol fatty
acid ester, dipentaerythritol fatty acid ester, cetyl caprate,
glyceryl tricaprylate, diisostearyl malate, dioctyl succinate,
and cetyl 2-ethylhexanoate.

Examples of the silicone include dimethylpolysiloxane
(dimethicone), methylphenylpolysiloxane, decamethylcy-
clopentasiloxane, dodecamethylcyclohexasiloxane, terminal
hydroxy group-modified dimethylpolysiloxane, highly poly-
merized silicone having an average polymerization degree of
650 to 10,000, polyether-modified silicone (e.g., (PEG/PPG/
butylene/dimethicone) copolymers), amino-modified sili-
cone, betaine-modified silicone, alkyl-modified silicone,
alkoxy-modified silicone, mercapto-modified silicone, car-
boxy-modified silicone, and fluorine-modified silicone. Only
one kind of the silicone may be used, or two or more kinds of
silicones may be used in combination.

Examples of the polyhydric alcohols include glycol com-
pounds and glycerin compounds. Examples of the glycol
compounds include ethylene glycol, diethylene glycol, trieth-
ylene glycol, polyethylene glycol, propylene glycol, dipro-
pylene glycol, 1soprene glycol, and 1,3-butylene glycol.
Examples of the glycerin compounds include glycerin, dig-
lycerin, and polyglycerin.

The additional surfactants play a role as an emulsifier or
solubilizer and are used to adjust the viscosity of the hair
bleach/hair dye remover or to improve 1ts viscosity stability.
Moreover, 1t also has the function of improving the foamabil-
ity of the hair bleach/hair dye remover and the function of
improving the foam quality of the foamy hair bleach/hair dye
remover, for example, the elasticity of foam. The surfactant
used may be any of cationic surfactants, amphoteric surfac-
tants, and nonionic surfactants. The cationic surfactant may
be incorporated 1n the first agent without impairing the effect
of the present invention.

Examples of the cationic surfactants include lauryl trim-
cthyl ammonium chloride, cetyl trimethyl ammonium chlo-
ride, stearyl trimethyl ammonium chloride, alkyl trimethyl
ammonium chloride, distearyl dimethyl ammonium chloride,
cetyl trimethyl ammonium bromide, stearyl trimethyl ammo-
nium bromide, lanolin fatty acid aminopropylethyldimethyl
ammonium ethyl sulfate, stearyl trimethyl ammonium sac-
charine, cetyl trimethyl ammonium saccharine, methacryloy-
loxyethyl trimethyl ammonium chlonide, and behenyl trim-
cthyl ammonium methyl sulfate.

Examples of the amphoteric surfactants include fatty acid
amidopropyldimethylaminoacetic acid betaine, alkyldim-
cthylaminoacetic acid betaine, N-acylaminoethyl-N-2-hy-
droxyethyl aminocarboxylate, N-acylaminoethyl-N-car-
boxymethoxy ethyl aminocarboxylate, and hydroxyalkyl
(C12-14) hydroxyethyl sarcosine.

Examples of the fatty acid amidopropyldimethylami-
noacetic acid betaine include coconut o1l fatty acid amidopro-
pyldimethylaminoacetic acid betaine (also called cocami-
dopropyl betaine or coconut o1l fatty acid amidopropyl
betaine), palm o1l fatty acid amidopropyldimethylaminoace-
tic acid betaine, lauric acid amidopropyldimethylaminoacetic
acid betaine (also called lauramidopropyl betaine or ami-
dopropyl betaine laurate), and ricinoleic acid amidopropy-
ldimethylaminoacetic acid betaine. The fatty acid amidopro-
pyldimethylaminoacetic acid betaine may be imncorporated in
the first agent 1n a salt form such as sodium salt, potassium
salt, or triethanolamine salt.

Examples of the alkyldimethylaminoacetic acid betaine
include decyldimethylaminoacetic acid betaine, lauryldim-
cthylaminoacetic acid betaine, myristyldimethylaminoacetic
acid betamne, cetyldimethylaminoacetic acid betaine,
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stearyldimethylaminoacetic acid betaine, oleyldimethylami-
noacetic acid betaine, behenyldimethylaminoacetic acid
betaine, and coconut o1l alkyldimethylaminoacetic acid
betaine. The alkyldimethylaminoacetic acid betaine may be
incorporated 1n the first agent 1n a salt form such as sodium
salt, potassium salt, or tricthanolamine salt.

Examples of the N-acylaminoethyl-N-2-hydroxyethyl
aminocarboxylate include sodium cocoamphoacetate (IN-co-
conut o1l fatty acid acyl-N'-carboxymethyl-N'-hydroxyethyl-
cthylenediamine; also called 2-alkyl-N-carboxymethyl-N-
hydroxyethylimidazolinium betaine), sodium
cocoamphopropionate (N-coconut o1l fatty acid acyl-N'-car-
boxyethyl-N'-hydroxyethylethylenediamine), sodium lauro-
amphoacetate (N-lauroyl-N'-carboxymethyl-N'-hydroxyeth-
ylethylenediamine), sodium olive amphoacetate, sodium
cocoa butter amphoacetate, sodium sesame amphoacetate,
sodium sweet almond amphoacetate, stearoamphoacetate,
sodium palm amphoacetate, sodium peanut amphoacetate,
sodium sunflower seed amphoacetate, and sodium cottonseed
amphoacetate.

Examples of the N-acylaminoethyl-N-carboxymethoxy
cthyl aminocarboxylate include sodium cocoamphodiac-
ctate, sodium cocoamphodipropionate, and sodium lauroam-
phodiacetate.

Specific examples of the nonmionic surfactants include ether
nonionic surfactants and ester nonionic surfactants.

Specific examples of the ether nonionic surfactants include
polyoxyethylene (hereinatter, referred to as POE) cetyl ether
(Ceteth), POE stearyl ether (Steareth), POE behenyl ether,
POE oleyl ether (Oleth), POE lauryl ether (Laureth), POE
octyldodecyl ether, POE hexyldecyl ether, POE 1sostearyl
cther, POE nonylphenyl ether, and POE octylphenyl ether.

Specific examples of the ester nonionic surfactants include
POE sorbitan monooleate, POE sorbitan monostearate, POE
sorbitan monopalmitate, POE sorbitan monolaurate, POE
sorbitan trioleate, POE glycerin monostearate, POE glycerin
monomyristate, POE sorbitol tetraoleate, POE sorbitol hex-
astearate, POF sorbitol monolaurate, POE sorbitol bee wax,
polyethylene glycol monooleate, polyethylene glycol
monostearate, polyethylene glycol monolaurate, lipophilic
glycerin monooleate, lipophilic glycerin monostearate, seli-
emulsifying glycerin monostearate, sorbitan monooleate,
sorbitan sesquioleate, sorbitan trioleate, sorbitan monostear-
ate, sorbitan monopalmitate, sorbitan monolaurate, sucrose
fatty acid ester, decaglyceryl monolaurate, decaglyceryl
monostearate, decaglyceryl monooleate, and decaglyceryl
monomyristate.

Only one kind of the additional surfactant may be used, or
two or more kinds of the additional surfactants may be used in
combination.

For improving the foam quality of the foamy hair bleach/
hair dye remover, 1t 1s preferred that the content (content in
use) of the surfactant in the mixture of the first and second
agents should be 1.5 to 10% by mass, more preterably 3 to 8%
by mass, and even more pretferably 3 to 5% by mass.

Examples of the sugars imclude sorbitol and maltose.

il

Examples of the antiseptics include paraben.

Examples of the stabilizers include phenacetin, 8-hydrox-
yquinoline, acetanilide, sodium pyrophosphate, barbituric
acid, uric acid, and tannic acid.

Examples of the pH adjusters include citric acid, tartaric
acid, lactic acid, malic acid, succinic acid, fumaric acid,
maleic acid, pyrophosphoric acid, gluconic acid, glucuronic
acid, benzoic acid, 2-amino-2-methyl-1,3-propanediol, and
basic amino acids.

Examples of the antioxidants include ascorbic acid and

sulfite.
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Examples of the oxidizing aids include persuliates such as
ammonium persulfate, potassium persulfate, and sodium per-
sulfate. The oxidizing aids are used to further improve the hair
bleaching or hair dye removing effects of the hair bleach/hair
dye remover.

Examples of the excipients include sodium sulfate.

Examples of the additives include dispersants. Examples
of the dispersants include metal salts of stearic acid such as
calcium stearate and magnesium stearate, talc, crystalline
cellulose, and low substituted hydroxypropylcellulose.

The first agent has a powdery form. The powdery form
described herein conceptually encompasses a particulate
form.
<Second Agent in Two-Part Hair Bleach/Hair Dye Remover>

In addition to the oxidizing agent, the second agent further
contains, for example, an amphoteric surfactant (hereiafter,
also referred to as Component A), a cationic surfactant (here-
inafter, also referred to as Component B), a cationic polymer
(heremaftter, also referred to as Component H), an 1norganic
salt of alkali metal (hereinaftter, also referred to as Component
I), phenoxyethanol (hereinaiter, also referred to as Compo-
nent J), and at least one selected from benzoic acid and
benzoates (heremaftter, also referred to as Component K).

The amphoteric surfactant as Component A has the func-
tion of improving the easiness of mixing and foaming of the
hair bleach/hair dye remover and the retainability of the
foamy hair bleach/hair dye remover on hair. Moreover, it has
the function of emulsifying the second agent for adjustment
to appropriate viscosity or improvement 1n the viscosity sta-
bility, the function of enhancing the volume and fineness of
foam obtained by the foaming of the mixture of the first and
second agents, the function of quickly initiating foaming
under non-aerosol conditions, and the function of improving,
hair texture after treatment with the hair bleach/hair dye
remover 1n collaboration with the cationic polymer as Com-
ponent H. Therefore, the second agent preferably contains the
amphoteric surfactant. The amphoteric surfactant may be
incorporated 1n either of the first or second agent or may be
incorporated 1in both of the first and second agents. Examples
of the amphoteric surfactant contained 1n the second agent
include the same as those described above as specific
examples of the amphoteric surfactant contained 1n the first
agent. A betaine-based amphoteric surfactant i1s preferably
used to stabilize the pH of the second agent. Only one kind of
the amphoteric surfactant may be used, or two or more kinds
of the amphoteric surfactants may be used in combination.
Moreover, a commercially available amphoteric surfactant
contaiming an 1morganic salt of alkali metal may be used.

Examples of commercially available amphoteric surfac-
tants containing an inorganic salt of alkali metal include
OBAZOLINE CBA-30 (coconut o1l fatty acid amidopropyl
betaine; manufactured by Toho Chemical Industry Co., Ltd.),
SOFTAZOLINE CPB (coconut o1l fatty acid amidopropyl
betaine; manufactured by Kawaken Fine Chemicals Co.,
Ltd.), RIKABION B-200 (coconut o1l fatty acid amidopropyl
betaine; manufactured by New Japan Chemical Co., Ltd.),
OBAZOLINE LB (lauryldimethylaminoacetic acid betaine;
manufactured by Toho Chemical Industry Co., Ltd.), and
SOFTAZOLINE LPB (amidopropyl betaine laurate; manu-
factured by Kawaken Fine Chemicals Co., Ltd.). Examples of
commercially available amphoteric surfactants contaiming no
inorganic salt of alkali metal include TAIPOL SOFT
AM-100N (coconut o1l fatty acid amidopropyl betaine;
manufactured by Taiko O1l Chemicals Co., Ltd.), AMOGEN
CB-H (coconut o1l fatty acid amidopropyl betaine; manufac-
tured by Dai-Ichi Kogyo Seiyaku Co., Ltd.), OBAZOLINE

LB-SF (lauryldimethylaminoacetic acid betaine; manufac-
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tured by Toho Chemical. Industry Co., Ltd.), SOFTAZO-
LINE CPB-R (coconut o1l fatty acid amidopropyl betaine;
manufactured by Kawaken Fine Chemicals Co., Ltd.), and
SOFTAZOLINE LPB-R (amidopropyl betaine laurate;
manufactured by Kawaken Fine Chemicals Co., Ltd.).

The content of the amphoteric surfactant in the mixture of
the first and second agents 1s preterably 0.1 to 10% by mass,
and more preferably 0.5 to 5% by mass. When the content of
the amphoteric surfactant falls within any of these ranges, the
elfect of improving the easiness ol mixing and foaming of the
hair bleach/hair dye remover and the retainability of the
foamy hair bleach/hair dye remover on hair can be obtained
tavorably. Moreover, the dryness of hair after treatment with
the hair bleach/hair dye remover can be suppressed.

To further improve the foamability of the hair bleach/hair
dye remover, it 1s preferred that the content of the amphoteric
surfactant in the mixture of the first and second agents should
be 0.5 to 10.0% by mass, and more preferably 1.5 to 4.0% by
mass.

To turther improve hair texture after treatment with the hair
bleach/hair dye remover, it 1s preferred that the content of the
amphoteric surfactant in the second agent should be 0.5 to
12% by mass, more preferably 1.5 to 10% by mass, and even
more preferably 1.5 to 3.5% by mass.

The cationic surfactant as Component B has the function of
improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. Therefore, the second
agent preferably contains the cationic surfactant. The anionic
surfactant may be incorporated 1n the second agent without
impairing the effect of the present invention. Examples of the
cationic surfactant include the same as those described above
as specilic examples of the cationic surfactant contained 1n
the first agent. Only one kind, of the cationic surfactant may
be used, or two or more kinds of the cationic surfactants may
be used 1n combination.

To further improve the easiness of mixing and foaming of
the hair bleach/hair dye remover and the retainability of the
toamy hair bleach/hair dye remover on hair, 1t 1s preferred that
the cationic surfactant should contain an ammonium cationic
surfactant having an alkyl group with 16 or more and 22 or
less carbon atoms (hereinatter, also referred to as Component
b-1) and an ammonium cationic surfactant having an alkyl
group with 10 or more and less than 16 carbon atoms (here-
inafter, also referred to as Component b-2). In this case, the
foam quality of the foamy hair bleach/hair dye remover 1s also
advantageously improved.

Examples of the ammonium cationic surfactant as Com-
ponent b-1 include dimethyl ammonium cationic surfactants
and trimethyl ammonium cationic surfactants. More specifi-
cally, for example, cetyl trimethyl ammonium chloride (cet-
rimonium chloride, C16), stearyl trimethyl ammonium chlo-
ride (steartrimomium chloride, C18), distearyl dimethyl
ammonium chloride (C18), behenyl trimethyl aluminum
chloride (behentrimonium chlonde, C22), distearyl dimethyl
ammonium chlonde (distearyl dimomium chlornide, C18),
cetyl trimethyl ammonium bromide (C16), stearyl trimethyl
ammonium bromide (C18), stearyl trimethyl ammonium sac-
charine (C18), cetyl trimethyl ammonium saccharine (C16),
and behenyl trimethyl ammonium methyl sulfate (C22) can
be used. Among them, trimethyl ammonium surfactants hav-
ing an alkyl group with 16 or more carbon atoms are prefer-
able, and cetyl trimethyl ammonium or a salt thereof 1s more
preferable.

Examples of the ammonium cationic surfactant as Com-
ponent b-2 include dimethyl ammonium cationic surfactants
and trimethyl ammonium cationic surfactants. More specific
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examples thereol include compounds derived from those
described above as specific examples of the ammonium cat-
ionic surfactant as Component b-1 by changing the number of
carbon atoms 1n the alkyl group to 10 or more and less than 16.
Among them, trimethyl ammonium cationic surfactants hav-
ing an alkyl group with 10 or more and less than 16 carbon
atoms are preferable. Trimethyl ammonium cationic surfac-
tants having an alkyl group with 10 or more and 15 or less
carbon atoms are more preferable. Trimethyl ammonium cat-
ionic surfactants having an alkyl group with 10 or more and
14 or less carbon atoms are even more preferable. Specific
examples of the trimethyl ammonium cationic surfactants
having an alkyl group with 10 or more and 14 or less carbon
atoms 1nclude dodecyl trimethyl ammonmium (C10), lauryl
trimethyl ammonium (C12), myristyl trimethyl ammonium
(C14), and salts thereof, preferably lauryl trimethyl ammo-
nium (C12) and a salt thereof. In this context, the number of
carbon atoms in the ammonium cationic surfactant refers to
the number of carbon atoms 1n the principal chain of the alkyl
group. For example, the number of carbon atoms 1n a double-
chain cationic surfactant refers to the number of carbon atoms
in an alkyl chain having the largest number of carbon atoms.

The content of the cationic surfactant in the mixture of the
first and second agents 1s preferably 0.1 to 10% by mass, and
more preferably 0.5 to 5% by mass. When the content of the
cationic surfactant falls within any of these ranges, the etfect
of improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair can be obtained favor-
ably. Moreover, the dryness of hair after treatment with the
hair bleach/hair dye remover can also be suppressed.

To further improve the foam quality of the foamy hair
bleach/hair dye remover and hair texture after treatment with
the hair bleach/hair dye remover, 1t 1s preferred that the con-
tent of the ammonium cationic surfactant as Component b-1
in the mixture of the first and second agents should be 0.1 to
10% by mass, and more preferably 0.2 to 2% by mass. More-
over, 1t 1s preferred that the content of the ammonium cationic
surfactant as Component b-2 1n the mixture of the first and
second agents should be 0.1 to 10% by mass, and more
preferably 0.4 to 4% by mass. Moreover, it 1s preferred that
the mass ratio of the content of the ammonium cationic sur-
factant as Component b-2 in the mixture of the first and
second agents to that of the ammonium cationic surfactant as
Component b-1 1n the same mixture should be 1n the range of
0.4 to 5.

The cationic polymer as Component H has the function of
improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. Moreover, 1t also has the
function of improving hair texture after treatment with the
hair bleach/hair dye remover in collaboration with the
amphoteric surfactant as Component A. Therefore, the sec-
ond agent preferably contains the cationic polymer. The cat-
ionic polymer may be incorporated 1n either of the first or
second agent or may be incorporated in both of the first and
second agents.

For example, the cationic polymer may contain an amino
or ammonium group in the polymer chain or may contain a
diallyl quaternary ammonium salt as a constituent unit.
Examples of the cationic polymer include cationized cellu-
lose derivatives, cationic starch, cationized guar gum deriva-
tives, diallyl quaternary ammonium salt-acrylamide copoly-
mers, and quaternary polyvinylpyrrolidone derivatives. More
specific examples thereof include dimethyl diallyl ammo-
nium chloride-acrylamide copolymers, dimethyl diallyl
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ammonium chloride-acrylic acid copolymers, polydimethyl-
methylenepiperidinium chlornide, and hydroxyethylcellulose
dimethyl diallyl ammonium.

Among them, cationic polymers that are 1n a liquid state at
25° C. are preferably used to further improve hair texture after
treatment with the hair bleach/hair dye remover. Examples of
the cationic polymers that are 1n a liquid state at 25° C. include

MERQUAT 530 (dimethyl diallyl ammonium chloride-acry-
lamide copolymer), MERQUAT 280, 295 (dimethyl diallyl
ammonium chlonide-acrylic acid copolymer), and MER-
QUAT 100 (polydimethylmethylenepiperidinium chloride).
These commercially available cationic polymers are dis-
solved 1n a solvent and are thus good 1n miscibility with other
components.

Also when a dimethyl diallyl ammonium chloride poly-
mer, a dimethyl diallyl ammonium chloride-acrylamide
copolymer, or a dimethyl diallyl ammonium chloride-acrylic
acid copolymer 1s used as the cationic polymer, hair texture
alter treatment with the hair bleach/hair dye remover 1s fur-
ther improved. Particularly, when a carbonate 1s used as the
alkali agent as Component F, the roughness of hair after
treatment with the hair bleach/hair dye remover that may be
caused by the carbonate can be suppressed, as 1n the chelating
agent as Component L.

The content of the cationic polymer 1n the mixture of the
first and second agents 1s preferably 0.05 to 5% by mass, and
more preferably 0.1 to 2% by mass. When the content of the
cationic polymer falls within any of these ranges, the effect of
improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair can be obtained favor-
ably. Moreover, reduction 1n hair texture due to the stickiness
of hair after treatment with the hair bleach, air dye remover
can also be suppressed.

To turther improve hair texture after treatment with the hair
bleach/hair dye remover, it 1s preferred that the content of the
cationic polymer 1n the second agent should be 0.01 to 5% by
mass, and more preferably 0.1 to 4% by mass.

The morganic salt of alkali metal as Component I has the
function of improving the easiness of mixing and foaming of
the hair bleach/hair dye remover and the retainability of the
foamy hair bleach/hair dye remover on hair. Moreover, par-
ticularly when hydrogen peroxide 1s used as the oxidizing
agent and the amphoteric surfactant 1s imncorporated in the
second agent, the morganic salt of alkali metal also has the
function of improving the stability of the hydrogen peroxide
by stabilizing the pH of the second agent. Therefore, the
second agent preferably contains the morganic salt of alkal:
metal. The inorganic salt of alkali metal may be incorporated
in either of the first or second agent or may be mncorporated 1n
both of the first and second agents.

Examples of the inorganic salt of alkali metal include chlo-
ride, sulfate, nitrate, and phosphate of alkali metal. The alkali
metal may be, for example, sodium, potassium, or lithium.
Thus, the 1norganic salt of alkali metal may be, for example,
sodium chloride, potassium chloride, sodium sulfate, or
potassium sulfate. From the viewpoint of pH stability, 1t 1s
preferred that the 1norganic salt of alkali metal should be a
neutral salt.

The content of the organic salt of alkali metal in the
mixture of the first and second agents 1s preferably 0.05 to 5%
by mass, and more preferably 0.1 to 2% by mass. When the
content of the mnorganic salt of alkali metal falls within any of
these ranges, the effect of improving the easiness of mixing
and foaming of the hair bleach/hair dye remover and the
retainability of the foamy hair bleach/hair dye remover on
hair can be obtained favorably.
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For improving the pH stability of the second agent, it 1s
preferred that the content of the morganic salt of alkali metal
in the second agent should be 0.01 to 5% by mass, more
preferably 0.05 to 1.5% by mass, and even more preferably
0.25 to 1.25% by mass.

Likewise, for improving the pH stability of the second
agent, 1t 1s preferred that the mass ratio (A/I) of the content of
the amphoteric surfactant in the second agent to that of the
inorganic salt of alkali metal in the second agent should be 1.5
to 50, more preferably 2 to 235, even more preferably 2 to 10,
and most preferably 2.5 to 7.3.

To further improve the stability of hydrogen peroxide, it 1s
preferred that the pH of the second agent should be 2 to 6, and
more preferably 3 to 3.

Phenoxyethanol as Component J and at least one selected
from benzoic acid and benzoates as Component K have the
function of improving the easiness of mixing and foaming of
the hair bleach/hair dye remover and the retainability of the
foamy hair bleach/hair dye remover on hair. Moreover, when
hydrogen peroxide 1s used as the oxidizing agent, they also
have the function of improving the stability of hydrogen
peroxide. Therelfore, the second agent preferably contains the
phenoxyethanol and at least one selected from benzoic acid
and benzoates. Examples of the benzoates include sodium
benzoate and potassium benzoate.

The content of phenoxyethanol 1n the mixture of the first
and second agents 1s preferably 0.05 to 1% by mass, more
preferably 0.15 to 1% by mass, and even more preferably 0.15
to 0.8% by mass. When the content of phenoxyethanol falls
within any of these ranges, the effect of improving the easi-
ness of mixing and foaming of the hair bleach/hair dye
remover and the retainability of the foamy hair bleach/hair
dye remover on hair can be obtained favorably. Moreover, the
stability of hydrogen peroxide used as the oxidizing agent 1s
turther improved. Furthermore, the generation of odor
derived from phenoxyethanol can be suppressed.

The content of at least one selected from benzoic acid and
benzoates, 1.e., the component K, 1n the mixture of the first
and second agents 1s preferably 0.01 to 1% by mass, more
preferably 0.1 to 1% by mass, and even more preferably 0.15
to 1% by mass. When the content of the component K falls
within any of these ranges, the effect of improving the easi-
ness of mixing and foaming of the hair bleach/hair dye
remover and the retainability of the foamy hair bleach/hair
dye remover on hair can be obtained favorably. Moreover, the
stability of hydrogen peroxide used as the oxidizing agent 1s
turther improved. Furthermore, rise in the alkali level of the
hair bleach/hair dye remover that i1s responsible for scalp
stimulation when the hair bleach/hair dye remover 1s applied
to hair, or reduction 1n the solubility of benzoic acid and
benzoates can also be suppressed.

When the second agent contains hydrogen peroxide, it 1s
preferred, for improving the stability of hydrogen peroxide by
suppressing the decomposition of hydrogen peroxide, that the
mass ratio (J/K) of the content of phenoxyethanol in the
second agent to that of at least one selected from benzoic acid
and benzoates 1n the second agent should be 0.2 to 2.5, and
more preferably 0.2 to 1.0.

The oxidizing agents have the function of decolornizing
melanin contained 1n hair. Examples of the oxidizing agent
include hydrogen peroxide, urea peroxide, melamine perox-
ide, sodium percarbonate, potassium percarbonate, sodium
perborate, potassium perborate, ammonium persuliate,
sodium peroxide, potassium peroxide, magnesium peroxide,
bartum peroxide, calcium peroxide, strontium peroxide,
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hydrogen peroxide adducts of sulfate, hydrogen peroxide
adducts of phosphate, and hydrogen peroxide adducts of
pyrophosphate.

The content of the oxidizing agent in the second agent 1s
preferably 0.1 to 15.0% by mass, more preferably 2.0 to 9.0%
by mass, and most preferably 3.0 to 6.0% by mass. When the
content of the oxidizing agent falls within any of these ranges,
melanin 1n hair can be decolorized favorably without largely
damaging the hair when the hair bleach/hair dye remover 1s
applied to the hair.

When the second agent contains hydrogen peroxide as the
oxidizing agent, it 1s preferred, for improving the stability of
hydrogen peroxide, that the second agent should contain a
stabilizer such as hydroxyethanediphosphonic acid and a salt
thereof. Examples of the salt of hydroxyethanediphosphonic
acid include tetrasodium hydroxyethanediphosphonate and
disodium hydroxyethanediphosphonate.

The second agent may further contain components gener-
ally contained in the conventional hair bleach/hair dye
remover without impairing the effect of each component in
the second agent. For example, the components that may be
contained in the first agent except for the alkali agent may be
incorporated appropriately without impairing the effect of the
present invention.

The second agent has a liquid form. The liquid form
described herein conceptually encompasses gels, creams, and
emulsions.

For example, any of water, ethanol, n-propanol, 1sopro-
panol, methyl cellosolve, ethyl cellosolve, methyl carbitol,
cthyl carbitol, benzyl alcohol, phenethyl alcohol, y-phenyl-
propyl alcohol, cinnamic alcohol, anise alcohol, p-methyl-
benzyl alcohol, a-dimethylphenethyl alcohol, a.-phenyletha-
nol, phenoxyethanol, phenoxyisopropanol,
2-benzyloxyethanol, N-alkylpyrrolidone, alkylene carbon-
ate, and alkyl ether are used as solvents for dissolving each
component 1n the second agent. Among them, water 1s pret-
erably used because of its good abality to dissolve each com-
ponent 1n the second agent. When water 1s used as a solvent,
the content (content 1n use) of water 1n the mixture of the first
and second agents 1s preferably 50% by mass or more, and
more preferably 60% by mass or more.

The second agent 1s prepared by mixing the components of
the second agent. The order in which the components of the
second agent are mixed 1s not particularly limited. For
improving the stability of hydrogen peroxide by improving
the ph stability of the second agent by the action of the
inorganic salt of alkali metal, 1t 1s preferred that before mixing
of hydrogen peroxide and the amphoteric surfactant, the com-
ponents of the second agent except for hydrogen peroxide
should be mixed {first to prepare an amphoteric surfactant-
containing aqueous solution. It 1s preferred that the mixing of
hydrogen peroxide and the amphoteric surfactant should be
performed by mixing this amphoteric surfactant-containing
aqueous solution with a hydrogen peroxide-containing aque-
ous solution.

The amphoteric surfactant-containing aqueous solution 1s
prepared, for example, by mixing the amphoteric surfactant
and water with all of other components, 1 any, except for
hydrogen peroxide and the 1norganic salt of alkali metal and
then further mixing the morganic salt of alkali metal there-
with. All of the other components may be mixed with a
mixture obtained by mixing the amphoteric surfactant and
water with the inorganic salt of alkali, metal. Alternatively,
the amphoteric surfactant and water may be mixed with a
portion of the other components and then further mixed with
the morganic salt of alkali metal and the remaining portion of
the other components 1n this order.
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Alternatively, the amphoteric surfactant-containing aque-
ous solution can also be prepared by mixing the inorganic salt
of alkali metal with all of other components, if any, except for
hydrogen peroxide and the amphoteric surfactant and then
turther mixing the amphoteric surfactant therewith. All of the
other components may be mixed with a mixture obtained by
mixing the morganic salt of alkali metal with the amphoteric
surfactant. Alternatively, the inorganic salt of alkali metal
may be mixed with a portion of the other components and
then further mixed with the amphoteric surfactant and the
remaining portion of the other components 1n this order.

The content of the amphoteric surfactant in the amphoteric
surfactant-containing aqueous solution i1s preferably 10 to
50% by mass, more preferably 20 to 40% by mass, and even
more preferably 30 to 40% by mass. When the content of the
amphoteric surfactant 1s 13% by mass or more, the effect of
improving the stability of hydrogen peroxide can be obtained
favorably. When the content of the amphoteric surfactant 1s
50% by mass or less, the amphoteric surfactant can be pre-
vented from being deposited.

The content of the mmorganic salt of alkali metal 1n the
amphoteric surfactant-containing aqueous solution 1s prefer-
ably 0.1 to 20% by mass, more preferably 0.5 to 15% by mass,
even more preferably 2.5 to 12.5% by mass, and most pret-
erably 3 to 10% by mass. When the content of the inorganic
salt of alkali metal falls within any of these ranges, the effect
of improving the stability of the hydrogen peroxide can be
obtained favorably.

The mass ratio (A/I) of the content of the amphoteric sur-
factant in the amphoteric surfactant-containing aqueous solu-
tion to that of the inorganic salt of alkali metal 1n the ampho-
teric surfactant-containing aqueous solution 1s preferably 1.5
to 50, more preferably 2 to 235, even more preferably 2 to 10,
and most preferably 2.5 to 7.5. When this mass ratio falls
within any of these ranges, the stability of the hydrogen
peroxide 1s further improved.

It 1s preferred that the amphoteric surfactant and the 1nor-
ganic salt of alkali metal should be mixed with each other
within their respective predetermined concentration ranges in

the preparation of the amphoteric surfactant-containing aque-
ous solution.

For example, when the amphoteric surfactant 1s mixed with
water and then the 1norganic salt of alkali metal 1s added to the
mixture, the amount of water added with respect to 1 part by
mass of the amphoteric surfactant 1s preferably 0.5 to 4 parts
by mass, and more preferably 1 to 3 parts by mass. If this
amount of water added 1s less than 0.5 parts by mass, the
solubility of the amphoteric surfactant might be reduced. It
this amount of water added exceeds 4 parts by mass, the pH
stability of the second agent, and by extension, the stability of
the hydrogen peroxide, might be reduced as a result of the
decreased concentration of the amphoteric surfactant 1n the
amphoteric surfactant-containing aqueous solution.

Moreover, for example, when the inorganic salt of alkali
metal 1s mixed with water and then the amphoteric surfactant
1s added to the mixture, the amount of water added with
respect to 1 part by mass of the inorganic salt of alkali metal
1s preferably 5 to 30 parts by mass, and more preferably 10 to
20 parts by mass. If this amount of water added 1s less than 5
parts by mass, the solubility of the morganic salt of alkali
metal might be reduced. If this amount of water added
exceeds 30 parts by mass, the pH stability of the second agent,
and by extension, the stability of the hydrogen peroxide,
might be reduced as a result of the decreased concentration of
the inorganic salt of alkali metal in the amphoteric surfactant-
containing aqueous solution.
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The content of the hydrogen peroxide in the hydrogen
peroxide-containing aqueous solution mixed with the ampho-
teric surfactant-containing aqueous solution in the prepara-
tion of the second agent 1s preferably 25 to 40% by mass or 30
to 35% by mass. I1 this content of the hydrogen peroxide 1s
less than 25% by mass, the stability of the hydrogen peroxide
in the second agent may be reduced. If this content of the
hydrogen peroxide exceeds 40% by mass, such a hydrogen
peroxide-containing aqueous solution 1s difficult to obtain as
a commercially available product, and the rate of decompo-
sition of the hydrogen peroxide might be increased during
storage.

The hair bleach/hair dye remover 1s prepared in a foamy
form by mixing the first and second agents and foaming the
mixture by shaking and then applied in a necessary amount to
hair by hand using thin-gloves or with a comb or brush.
<Three-Part Hair Bleach/Hair Dye Remover>

The three-part hair bleach/hair dye remover comprises, for
example, a first agent containing an alkali agent, a second
agent having the same composition as that of the second agent
in the two-part hair bleach/hair dye remover, and a third agent
having the same composition as that of the first agent 1n the
two-part hair bleach/hair dye remover except that the alkali
agent 15 omitted. This hair bleach/hair dye remover 1s pre-
pared 1n a foamy form by mixing all of the first, second, and
third agents and foaming the mixture by shaking and then
applied to hair for bleaching hair or removing dye from hatr.
The three-part hair bleach/hair dye remover thus constituted
has favorable storage stability.

Next, a hair cosmetic used for preparing a hair bleach/hair
dye remover having a foamy form will be described with
reference to FIGS. 1(a) to 2.

As shown 1n FIG. 1(a), the hair cosmetic comprises a hair
bleach/hair dye remover 10 and a liquid-tight sealable con-
tainer 20 as a foaming tool for shaking the hair bleach/hair
dye remover 10. A first agent 11 and a second agent 12 1n the
hair bleach/hair dye remover 10 are individually packaged
and contained 1n the container 20 for storage until use. The
package forms of the first agent 11 and the second agent 12
are not particularly limited and may be, for example, any of
bottle, pillow, and tube packages.

The container 20 1s provided with a bottomed cylindrical
main body 21 and a hemispherical lid 22 for sealing the
opening of the main body 21. The main body 21 has a shape
having the opening larger in diameter than the bottom. More-
over, the main body 21 has a curved inside surface.

The peripheral edge of the Iid 22 flanged with a fitting
portion, and this fitting portion 1s fitted to the opening of the
main body 21. For the container 20 shown 1n FIG. 1(a), the
fitting portion of the lid, 22 1s fitted to the opening of the main
body 21, and the 11d 22 1s turned such that the 11d 22 1s attached
to the main body 21 1n a liquid-tight manner.

The container 20 1s formed such that it can contain the
individually packaged first agent 11 and second agent Spe-
cifically, as shown 1n FIG. 1(a), the container 20 1s used as an
exterior package that stores together the first agent 11 and the
second agent 12 until use of the hair bleach/hair dye remover
10. The container 20 not only contains the first agent 11 and
the second agent 12 but may contain accessories such as
gloves and instructions used in hair bleaching or hair dye
removal treatment. From the viewpoint of weight reduction, 1t
1s preferred that the container 20 should be formed from a
resin or paper provided with water resistance. Print can also
be made on the outside surface of the main body 21, for
example, using a shrink film.

In use, the 1id 22 1s first removed from the main body 21,
and the individually packaged first agent 11 and second agent
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12 are taken out of the main body 21. Next, the packages of
the first agent 11 and the second agent 12 are opened. As
shown 1n F1G. 1(b), the first agent 11 and the second agent 12
are put 1in the main body 21. As a result, the first agent 11 and
the second agent 12 come into contact with each other in the
main body 21 to obtain a mixture 13. Subsequently, as shown

in FI1G. 1(c), the lid 22 1s attached to the main body 21, and the
container 20 1s shaken up and down. During this shaking, the
mixing of the first agent 11 and the second agent 12 proceeds
in the container 20, and air 1s mixed into the mixture 13 by
shaking. The mixture 13 1s foamed by thus shaking up the
mixture 13 with air. Then, after the predetermined number of
shakes of the container 20, the shaking is stopped to complete
foaming. A foamy hair bleach/hair dye remover 14 thus
obtained 1s directly taken out of the main body 21, for

example, by hand, after removal of the 1id 22 from the main
body 21 as shown in FIG. 1(d), and applied to hair. This hair

bleach/hair dye remover 1s prepared in a foamy form and can
thus easily conform to hair without dripping. After the appli-
cation of the hair bleach/hair dye remover to hair, hair bleach-
ing or hair dye removal proceeds while the hair bleach/hair
dye remover 1s left. After a lapse of the predetermined time,
the hair 1s washed with water or hot water for washing off the
hair bleach/hair dye remover on the hair to complete the hair
bleaching or hair dye removal treatment.

Since the main body 21 has a bottomed cylindrical shape
having the opening larger in diameter than the bottom as
shown in FIG. 2, the foamy hair bleach/hair dye remover 14 1n
the main body 21 1s easily taken out, for example, by hand.
Moreover, since the main body 21 has a curved inside surface,
the foamy hair bleach/hair dye remover 14 1n the main body
21 can be taken out easily even by hand without leaving a
large portion.

It 1s preferred that the ratio (mL/g) of the interior content
(mL) of the container 20 to the mass (g) of the mixture 13 of
the first agent 11 and the second agent 12 of the hair bleach/
hair dye remover should be 1n the range of 2 to 15. When this
ratio 1s 2 or more, a vacant space in the container 20 contain-
ing the mixture 13 1s easily secured, promoting the mixing of
air ito the mixture 13 by shaking. As a result, the number of
shakes necessary for suiliciently foaming the mixture 13 can
be reduced. However, if the ratio exceeds 15, the foamy hair
bleach/hair dye remover 14 1n the container 20 might be
difficult to take out due to an increased redundant space 1n the
container 20 after the completion of foaming.

The container 20 has a larger size in the height direction
than that 1n the diameter direction. Theretfore, the container 20
1s easy to grasp. The height (represented by hl 1n FIG. 2) of an
accommodating portion 1in the container 20 1s preferably 10 to
25 cm. When this height hl 1s 10 cm or larger, the sufficient
interior volume of the container 20 1s easily secured. How-
ever, 1f the height hl exceeds 25 cm, the container 20 might be
difficult to handle due to its too large size.

It 1s preferred that the ratio (h1/h2) of the height hl (cm) of
the accommodating portion 1n the container 20 to the height
(cm; represented by h2 1n FI1G. 2) of the mixture 13 of the hair
bleach/hair dye remover before foaming in the container 20
should be 1n the range o1 2 to 15. When this ratio 1s 2 or more,
a vacant space 1n the container 20 containing the mixture 13
1s easily secured, promoting the mixing of air into the mixture
13 by shaking. As a result, the number of shakes necessary for
suificiently foaming the mixture 13 can be reduced. However,
if the h1/h2 ratio exceeds 15, the foamy hair bleach/hair dye
remover 14 1n the main body 21 might be difficult to take out
due to an increased redundant space in the main body 21 after
the completion of foaming.
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This embodiment has the following advantages.
The two-part hair bleach/hair dye remover of this embodi-
ment comprises a powdery first agent and a liqud second
agent. A foamy hair bleach/hair dye remover obtained by
mixing the first and second agents and foaming the mixture by
shaking has small bubbles. In this case, the need of using
foam homogenizing means as described in Patent Document
3 1s eliminated. Thus, the hair bleach/hair dye remover can be
mixed and foamed easily. Moreover, the foamy hair bleach/
hair dye remover having small bubbles 1s favorably retained
on hair.

The hair bleach/hair dye remover can be foamed easily to a
high degree using the container 20 having a simple structure
shown 1n FIGS. 1(a) to 2, without using a foamer container
having a complicated structure or a propellant as in aerosols.
Moreover, when this container 20 1s used, the foamy hair
bleach/hair dye remover can be obtained easily 1n relatively
large amounts by single operation. Furthermore, the foaming
procedures using this container 20 are easily performed with-
out the need of skills and can thus be performed with enjoy-
ment.

When the hair bleach/hair dye remover contains an ampho-
teric surfactant, the easiness of mixing and foaming of the
hair bleach/hair dye remover 1s improved, and the retainabil-
ity of the foamy hair bleach/hair dye remover on hair 1s
improved. The amphoteric surfactant can also emulsify the
second agent for adjustment to appropriate viscosity or
improvement 1n viscosity stability.

When the hair bleach/hair dye remover contains a cationic
surfactant, the easiness of mixing and foaming of the hair
bleach/hair dye remover 1s improved, and the retainability of
the foamy hair bleach/hair dye remover on hair 1s improved.

When the hair bleach/hair dye remover further contains an
anionic surfactant in addition to the cationic surfactant, 1t 1s
preferred that the hair bleach/hair dye remover should be
constituted such that the anionic surfactant and the cationic
surfactant come into contact with each other in the presence
of a solvent 1n use of the hair bleach/hair dye remover. In this
case, the easiness of mixing and foaming of the hair bleach/
hair dye remover 1s further improved, and the retainability of
the foamy hair bleach/hair dye remover on hair 1s also further
improved. Moreover, the foamability of the hair bleach/hair
dye remover 1s improved, and the durability of foam obtained
by foaming 1s also enhanced.

When the cationic surfactant contains an ammonium cat-
1ionic surfactant having an alkyl group with 16 or more and 22
or less carbon atoms and an ammonium cationic surfactant
having an alkyl group with 10 or more and less than 16 carbon
atoms, the easiness of mixing and foaming of the hair bleach/
hair dye remover 1s further improved, and the retainability of
the foamy hair bleach/hair dye remover on hair 1s also further
improved. Moreover, the foam quality of the foamy hair
bleach/hair dye remover 1s improved.

When the hair bleach/hair dye remover contains an anionic
surfactant or an amphoteric surfactant, it becomes easy to
enhance the foamability of the hair bleach/hair dye remover.

Also when the first agent 1n the hair bleach/hair dye
remover contains a nonionic polymer, the easiness of mixing
and foaming of the hair bleach/hair dye remover 1s improved,
and the retamnability of the foamy hair bleach/hair dye
remover on hair 1s improved. Moreover, the foam quality of
the foamy hair bleach/hair dye remover, for example, the
homogeneity or elasticity of foam, 1s also improved.

Also when the first agent in the hair bleach/hair dye
remover contains a thickener, the easiness of mixing and
toaming of the hair bleach/hair dye remover 1s improved, and

the retainability of the foamy hair bleach/hair dye remover on
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hair 1s improved. Moreover, the hair bleach/hair dye remover
when applied to hair drips insubstantially from the hair by
virtue ol appropriate viscosity imparted by the thickener to
the hair bleach/hair dye remover.

The hair bleach/hair dye remover may contain an anionic
surfactant, a cationic surfactant, a thickener other than starch,
and starch. The starch may be incorporated 1n the first agent
having a powdery form, and the hair bleach/hair dye remover

may be constituted such that the anionic surfactant and the
cationic surfactant come into contact with each other in the

presence of a solvent 1n use of the hair bleach/hair dye
remover. In this case, the onset of a thickening effect can
quickly take place during the mixing of the first and second
agents.

When the starch 1s incorporated 1n the powdery first agent,
the rate of onset of a thickening effect can be accelerated
during the mixing of the first and second agents. In addition,
the viscosity stability of the hair bleach/hair dye remover can
be improved.

Also when the second agent 1n the hair bleach/hair dye
remover contains a cationic polymer, the easiness of mixing,
and foaming of the hair bleach/hair dye remover 1s improved,
and the retainability of the foamy hair bleach/hair dye
remover on hair 1s improved. Moreover, hair texture after
treatment with the hair bleach/hair dye remover can be
improved. Particularly, when the cationic polymer 1s incor-
porated together with hydrogen peroxide 1n either of the first
or second agent of the hair bleach/hair dye remover, the hair
texture 1mproving effect of the cationic polymer can be
enhanced.

Also when the second agent 1n the hair bleach/hair dye
remover contains an inorganic salt of alkali metal, the easi-
ness of mixing and foaming of the hair bleach/hair dye
remover 1s improved, and the retainability of the foamy hair
bleach/hair dye remover on hair 1s improved. Moreover, when
hydrogen peroxide 1s used as an oxidizing agent and an
amphoteric surfactant 1s incorporated in the second agent, the
inorganic salt of alkali metal can improve the stability of the
hydrogen peroxide.

Also when the second agent 1n the hair bleach/hair dye
remover contains phenoxyethanol and at least one selected
from benzoic acid and benzoates, the easiness of mixing and
foaming of the hair bleach hair dye remover 1s improved, and
the retainability of the foamy hair bleach/hair dye remover on
hair 1s improved. Moreover, when hydrogen peroxide 1s used
as an oxidizing agent, phenoxyethanol and benzoic acid or
benzoates can improve the stability of the hydrogen peroxide.

When hydrogen peroxide 1s used as an oxidizing agent, the
combined use of the surfactant, phenoxyethanol, and at least
one selected from benzoic acid and benzoates can further
improve the stability of hydrogen peroxide.

It 1s preferred that the alkali agent should be a carbonate.
Moreover, when the content of the chelating agent in the
mixture of the first and second agents 1s 1 to 5% by mass, 1t 1s
preferred that the mass ratio of the content of the carbonate in
the mixture of the first and second agents to that of the chelat-
ing agent 1n the same mixture should be 0.02 to 6.5. In this
case as well, the easiness of mixing and foaming of the hair
bleach/hair dye remover 1s improved, and the retainability of
the foamy hair bleach/hair dye remover on hair 1s improved.
Moreover, reduction 1n hair texture after treatment with the
hair bleach/hair dye remover that 1s caused by the use of the
carbonate can be suppressed.

Second Embodiment

Hereinafter, a second embodiment of the present invention
will be described. A hair cosmetic composition according to
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the second embodiment 1s a two-part hair dye. The hair dye of
this embodiment comprises, for example, a powdery first
agent and a liquid second agent containing at least an oxidiz-
ing agent. This hair dye 1s prepared 1in a foamy form by mixing
the first and second agents and foaming the mixture by shak-
ing and then applied to hair for dyeing hair.

In addition to an alkali agent as Component F, the first
agent further contains, for example, an anionic surfactant as a
component C, anonionic polymer as a component D, a thick-
ener as a component E, a chelating agent as a component L,
and an oxidation dye.

The oxidation dye can develop color due to oxidative poly-
merization induced by the oxidizing agent contained in the
second agent of the hair dye and comprises at least a dye
intermediate. The oxidation dye may contain a coupler 1n
addition to the dye intermediate.

Examples of the dye intermediate include p-phenylenedi-
amine, toluene-2,5-diamine (p-toluoylenediamine), N-phe-
nyl-p-phenylenediamine, 4.4'-diaminodiphenylamine,
p-aminophenol, o-aminophenol, p-methylaminophenol,
N,N-b1s(2-hydroxyethyl)-p-phenylenediamine, 2-hydroxy-
cthyl-p-phenylenediamine, o-chloro-p-phenylenediamine,
4-amino-m-cresol, 2-amino-4-hydroxyethylaminoanisole,
2.4-diaminophenol, and salts thereof. Only one kind of the
dye mtermediate may be used, or two or more kinds of the dye
intermediates may be used 1n combination.

The coupler develops color through binding to the dye
intermediate. Examples of the coupler include resorcin,
S-amino-o-cresol, m-aminophenol, a-naphthol, 3-(2-hy-
droxyethylamino)-2-methylphenol, m-phenylenediamine,
2.4-diaminophenoxyethanol, toluene-3,4-diamine, 2,6-di-
aminopyridine, diphenylamine, N,N-diethyl-m-aminophe-
nol, phenyl methylpyrazolone, and salts thereof. Only one
kind of the coupler may be used, or two or more kinds of the
couplers may be used in combination. The oxidation dye
containing both of the dye intermediate and the coupler 1s
preferably used because 1t 1s easy to change the color tone of
hair to a desired one.

The first agent 1n the hair dye may further contain, as
appropriate, at least one selected from oxidation dyes and
direct dyes listed 1n, for example, “Japanese Standards of
Quasi-Drugs Ingredients™ (1ssued 1n June 2006, Yakuj1 Nippo
Ltd.).

The second agent 1n the hair dye has, for example, the same
composition as that of the second agent 1n the hair bleach/hair
dye remover according to the first embodiment.

The first agent 1n the hair dye has a powdery form. The
second agent has a liquid form. The hair dye 1s prepared 1n a
foamy form by mixing the first and second agents and foam-
ing the mixture by shaking and then applied in a necessary
amount to hair by hand using thin-gloves or with a comb or
brush. The preparation of the hair dye having a foamy form
may be performed using the container 20 shown in FIGS. 1(a)
to 2, as 1n the hair bleach/hair dye remover according to the
first embodiment.

The second embodiment has the following advantages in
addition to those of the first, embodiment.

The hair dye of the second embodiment comprises a pow-
dery first agent and a liquid second agent. A foamy hair dye
obtained by mixing the first and second agents and foaming
the mixture by shaking has small bubbles. Thus, the hair dye
can be mixed and foamed easily, as 1n the hair bleach/hair dye
remover of the first embodiment. Moreover, the foamy hair
dye 1s favorably retained on hair.

The first and second embodiments may be modified as
follows.
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Although the hair cosmetic compositions of the first and
second embodiments comprise a powdery first agent and a
liquid second agent, the first and second agents may be 1n
liquid and powdery forms, respectively. In this case as well,
the easiness of mixing and foaming of the hair cosmetic
composition and the retainability of the foamy hair cosmetic
composition on hair can be improved. When the first agent
has a liquid form, ammonia or alkanolamine that 1s 1n a liqguid
state at 25° C. may be used as an alkali agent.

The two-part hair dye of the second embodiment may be
constituted by changing 1t to a three-part type comprising at
least a powdery agent and a liquid agent or a multipart type
comprising four or more agents.

In the first and second embodiments, the foaming proce-
dures performed for obtaining a foamy hair cosmetic compo-
sition may be changed as follows: the hair cosmetic compo-
sition may be made foamy by mixing air by application of
vibration into the hair cosmetic composition before foaming.
Alternatively, the hair cosmetic composition may be made
foamy by mixing air by application of rotation into the hair
cosmetic composition before foaming. Specifically, the
foaming of the hair cosmetic composition by shaking means
that the hair cosmetic composition 1s made foamy by shaking
up the hair cosmetic composition with air, by applying vibra-
tion to the hair cosmetic composition, or by applying rotation
to the hair cosmetic composition.

According to such types of the foaming procedures, the
foaming tool used for foaming the hair cosmetic composition
can be changed. For example, when the hair cosmetic com-
position 1s foamed mainly by application of vibration, vibra-
tor and a hand-operated whisk are preferable as the foaming,
tool. When the hair cosmetic composition 1s foamed mainly
by application of rotation, a stirring rod, a stirring bar, and an
clectric whisk are preferable as the foaming tool. The foam-
ing of the hair cosmetic composition using such a foaming
tool 1s performed within, for example, a container having an
opening at the upper end, after addition of the hair cosmetic
composition to the container. In any of these cases, the hair
cosmetic composition can be foamed easily and favorably.

The shape of the main body 21 of the container 20 shown in
FIGS. 1(a) to 2 1s not limited to a bottomed cylindrical shape
and may be, for example, a bottomed rectangular tubular
form. Moreover, the shape of the lid 22 may be changed
appropriately according to, for example, the shape of the main
body 21.

The storage state of the individually packaged first and
second agents before use 1s not limited to the state 1n which
they are contained 1n the container 20 as shown 1n FI1G. 1(a).
Specifically, at least one of the first and second agents may be
stored outside the container 20.

For foaming the hair cosmetic composition by shaking up
it with air, the container 20 may be shaken, for example, by
turning the wrist ol hand grasping the container 20, instead of
shaking the container 20 up and down as shown 1n FIG. 1(c¢).

EXAMPLES

Next, the present invention will be described more specifi-
cally with reference to Examples and Comparative Examples.

Test 1

Hair bleaches of Examples 1-1 to 1-12 and Comparative
Examples 1-1 to 1-8 were prepared. The hair bleaches of
Examples 1-1 to 1-12 were a two-part type comprising a
powdery first agent and an emulsion second agent. The first
and second agents in the hair bleaches of these Examples had
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the compositions shown 1n Table 1. The hair bleaches of
Comparative Examples 1-1 to 1-8 were a two-part type com-
prising liquid first and second agents. The first and second
agents 1n the hair bleaches of these Comparative Examples
had the compositions shown 1n Table 2. In Tables 1 and 2,
units for the numeric values representing the content of each
component 1n the hair bleaches are % by mass. The first and
second agents of the hair bleaches of Examples were mixed at
a mass ratio of 1:5. The first and second agents of the hair
bleaches of Comparative Examples were mixed at a mass
ratio of 1:1.5.

In Examples 1-1 to 1-11 and Comparative Examples 1-3
and 1-7, the mixing of the first and second agents was per-
formed using a shaker comprising the same container as the
container 20 shown in FIGS. 1(a) to 2. More specifically, after
addition of the first and second agents to the container, the
container was shaken twenty times to obtain a foamy hair
bleach. In Example 1-12, a foamy hair bleach was obtained
using a whisk (muddler for hair coloring agents). In Com-
parative Examples 1-1 and 1-3, the first and second agents
were mixed without foaming in a squeeze foamer container 1
(container included i PRETTIA (manufactured by Kao
Corp.)) and then discharged from the container to obtain a
foamy hair bleach. In Comparative Examples 1-2 and 1-6, the
first and second agents were mixed without foaming in a
pump discharging container (F3L-type foamer container;
manufactured by Daiwa Can Company) and then discharged
from the container to obtain a foamy hair bleach. In Com-
parative Examples 1-4 and 1-8, the first and second agents
were mixed by shaking using a squeeze foamer container 2
(container included mm PRETTIA (manufactured by Kao
Corp.) except that a dip tube for suction was omitted) and then
discharged from the container to obtain a foamy hair bleach.
The hair bleach of each of Examples and Comparative
Examples was evaluated for the easiness of mixing and foam-
ing and retainability on hair. The results are shown 1n Tables

1 and 2.

The “Mass ratio of carbonate (I-1)/L”” column of Table 1
represents the mass ratio of the content of the carbonate 1n the
hair bleach in use to that of the chelating agent in the same hair

bleach.

<Easiness of Mixing and Foaming>

Whether or not the mixing and foaming of the first and
second agents in the hair bleach of each of Examples and
Comparative Examples was easy was evaluated on a 1-to-5
scale as follows.

5: Exceedingly easy.
4. Considerably easy.
3: Shightly easy.

2: Less easy.

1: Not easy.
<Retainability on Hair>

A hair bundle of 30 cm 1n length was dangled, and the
foamy hair bleach of each of Examples and Comparative
Examples was attached to the upper portion of the hair
bundle. Then, the movement of the attached foam was
observed after being left for 30 minutes, and evaluated on a
1-to-5 scale as follows.

5: The foam does not move.

r—

: The foam moves msubstantially.

—

: The foam moves considerably.

4
3: The toam does not show mach movement.
2
1

: The foam moves very much.



(F)
(L)

(D)
(D)
(C)
(L)
(E)
(-1)
(E)

(G)
(A)

(b-2)
(b-1)

(C)
(H)

(H)

()

(K)
(D

(F)
(L)

(D)
(D)
(C)
(L)
(E)
(1)
(E)

(G)
(A)

(b-2)
(b-1)

(C)
(H)

25

First agent (powdery)

Ammonium sulfate
Magnesium stearate
Trisodium

ethylenediaminehydroxyethyltriacetate

Cyclodextrin

Potato starch

Disodium lauryl sulfosuccinate
Tetrasodium edetate
Carboxymethylcellulose
Sodium carbonate
Hydroxyethylcellulose
Ascorbic acid

Sodium sulfate

Total amount of first agent
Second agent (liquid)

35 w/v % hydrogen peroxide
Coconut oil fatty acid amidopropyl
betaine

Laury trimethyl ammonium chloride
Cetyl trimethyl ammonium chloride
Disodium lauryl sulfosuccinate
Dimethyl diallyl ammonium chloride-
acrylamide copolymer
Polydimethylmethylenepiperidinium
chloride
Hydroxyethanediphosphonic acid
Phenoxyethanol

Dipropylene glycol

Sodium benzoate

Sodium chloride

Purified water

Total amount of second agent
Mixing ratio (mass ratio) between
first and second agents

Mass ratio of carbonate (f-1)/L
Foam preparation container
Evaluation

US 9,114,088 B2

Easiness of mixing and foaming
Retainability on hair

First agent (powdery)

Ammonium sulfate
Magnesium stearate
Trisodium

ethylenediaminehydroxyethyltriacetate

Cyclodextrin

Potato starch

Disodium lauryl sulfosuccinate
Tetrasodium edetate
Carboxymethylcellulose
Sodium carbonate
Hydroxyethylcellulose
Ascorbic acid

Sodium sulfate

Total amount of first agent
Second agent (liquid)

35 w/v % hydrogen peroxide
Coconut o1l fatty acid amidopropyl
betaine

Laury trimethyl ammonium chloride
Cetyl trimethyl ammonium chloride
Disodium lauryl sulfosuccinate
Dimethyl diallyl ammonium chloride-
acrylamide copolymer

TABLE 1
Example 1-1 Example 1-2 Example 1-3 Example 1-4 Example 1-5 Example 1-6
15 15 15 15 15 15
1 1 1 1 1 1
4 4 4 4 4 4
5 5 5 5 5
10 10 10 10 10
5 17 5 5 5
5 5 5 5 5 5
2 2 2 2 2 2
25 25 25 25 25 25
15 15 15 15 15 30
0.1 0.1 0.1 0.1 0.1 0.1
12.9 0.9 12.9 17.9 12.9 12.9
100 100 100 100 100 100
12 12 12 12 12 12
2.4 3.78 2.4 2.4 2.4
1 1 1 1
0.38 0.3% 0.3% 1.38 0.38
1
0.02 0.02 0.02 0.02 0.02 0.02
0.5 0.5 0.5 0.5 0.5 0.5
0.2 0.2 0.2 0.2 0.2 0.2
0.2 0.2 0.2 0.2 0.2 0.2
0.15 0.15 0.15 0.15 0.15 0.15
0.2 0.2 0.2 0.2 0.2 0.2
0.4 0.4 0.4 0.4 0.4 0.4
Remainder Remainder Remainder Remainder Remainder Remainder
100 100 100 100 100 100
1:5 1:5 1:5 1:5 1:5 1:5
2778 2.78 2.78 2.78 2.78 2.778
Shaker Shaker Shaker Shaker Shaker Shaker
5 5 5 3 5 4
5 4 3 3 4 4
Example Example Example
Example 1-7 Example 1-8 Example 1-9 1-10 1-11 1-12
15 15 15 15 15 15
1 1 1 1 1 1
4 4 4 4 4
5 5 5 5 5 5
10 10 10 10 10 10
5 5 5 5 5 5
5 5 5 5 5
2 2 2 2 2
25 25 25 25 25 25
17 15 15 15 15 15
0.1 0.1 0.1 0.1 0.1 0.1
12.9 12.9 12.9 12.9 21.9 12.9
100 100 100 100 100 100
12 12 12 12 12 12
2.4 2.4 2.4 2.4 2.4 2.4
1 1 1 1 1 1
0.38 0.38% 0.38 0.38 0.38 0.38
0.02 0.02 0.02 0.02 0.02
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TABLE 1-continued
(H)  Polydimethylmethylenepiperidinium 0.5 0.5 0.5 0.5 0.5
chloride
Hydroxyethanediphosphonic acid 0.2 0.2 0.2 0.2 0.2
() Phenoxyethanol 0.2 0.2 0.2 0.2 0.2
Dipropylene glycol 0.15 0.15 0.15 0.15 0.15 0.15
(K)  Sodium benzoate 0.2 0.2 0.2 0.2 0.2
(1) Sodium chloride 0.4 0.4 0.4 0.4 0.4
Purified water Remainder  Remainder  Remainder  Remainder  Remainder  Remainder
Total amount of second agent 100 100 100 100 100 100
Mixing ratio (mass ratio) between 1:5 1:5 1:5 1:5 1:3 1:5
first and second agents
Mass ratio of carbonate (f-1)/L 2.78 2.78 2.78 2.78 — 2.778
Foam preparation container Shaker Shaker Shaker Shaker Shaker Whisk
Evaluation
Easiness of mixing and foaming 5 5 5 5 4 4
Retainability on hair 4 5 5 5 5 4
TABLE 2
Com-
parative
Example Comparative Comparative Comparative Comparative Comparative Comparative Comparative
1-1 Example 1-2 Example 1-3 Example 1-4 Example 1-5 Example 1-6 Example 1-7 Example 1-8
First agent (Liquid)
28% ammonia 8.5 8.5 8.5 8.5 6 6 6 6
(f-1) Ammonium bicarbonate 8 8 8 8 10 10 10 10
Decyl poly(1.4)glucoside 3.2 3.2 3.2 3.2 6 6 6 6
POL(23) lauryl ether 2 2 2 2 2 2 2 2
Propylene glycol 4 4 4 4 4 4 4 4
Ethanol 7 7 7 7
(H)  Dimethyl diallyl ammonium 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
chloride-acrylamide
copolymer
(L)  Tetrasodium edetate 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Ascorbic acid 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3
Anhydrous sodium sulfite 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.4
Purified water Remainder Remainder Remainder  Remainder  Remainder  Remainder  Remainder  Remainder
Total amount of first agent 100 100 100 100 100 100 100 100
Second agent (liquid)
(G) 35 w/v % hydrogen 16.3 16.3 16.3 16.3 16.3 16.3 16.3 16.3
peroxide
(C)  Sodium POE(2.5) lauryl 1.9 1.9 1.9 1.9 0.5 0.5 0.5 0.5
ether sulfate
Glycerin mono-2-ethylhexyl 0.1 0.1 0.1 0.1
ether
(A)  Amidopropyl betaine 0.1 0.1 0.1 0.1
laurate
Lauric acid 0.04 0.04 0.04 0.04 0.01 0.01 0.01 0.01
Cetyl alcohol 0.6 0.6 0.6 0.6 0.58 0.58 0.58 0.58
Stearyl alcohol 0.15 0.15 0.15 0.15
Hydroxyethanediphosphonic 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
acid
Sodium hydroxide Appro-  Appropriate  Appropriate  Appropriate  Appropriate  Appropriate  Appropriate  Appropriate
priate amount amount amount amount amount amount amount
amount
Purified water Remainder Remainder Remaimnder  Remainder  Remainder  Remainder  Remainder — Remainder
Total amount of second agent 100 100 100 100 100 100 100 100
Mixing ratio (mass ratio) 1:1.5 1:1.5 1:1.5 1:1.5 1:1.5 1:1.5 1:1.5 1:1.5
between first and second
agents
Foam preparation container Squeeze Pump Shaker Squeeze Squeeze Pump Shaker Squeeze
foamer  discharging foamer foamer discharging foamer
container container container 2  container 1 container container 2
1
Evaluation
Easiness of mixing and 1 1 5 4 1 1 5 4
foaming
Retainability on hair 1 1 1 1 1 1 1 1
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As shown 1n Table 1, the foamy hair bleaches of Examples
that were prepared by using the powdery first agent and the
liquid second agent and shaking the mixture using a shaker
produced favorable results in both the evaluations for the
casiness ol mixing and foaming and retainability on hair.

As shown 1n Table 2, the foamy hair bleaches of Compara-
tive Examples 1-1 and 1-5 that were prepared by using the
squeeze foamer container 1 and mixing the first and second
agents without foaming, followed by discharge from the con-
tainer produced results inferior to those of Examples in both
the evaluations for the easiness of mixing and foaming and
retainability on harir.

The foamy hair bleaches of Comparative Examples 1-2 and
1-6 that were prepared by using the pump discharging con-
tainer and mixing the first and second agents without foam-
ing, followed by discharge from the container produced
results inferior to those of Examples 1 both the evaluations
for the easiness of mixing and foaming and retainability on
hatr.

The foamy hair bleaches of Comparative Examples 1-3 and
1-7 that were prepared by using the first and second agents
both 1n a liquid form and shaking the mixture using a shaker
produced results inferior to those of Examples 1n the evalua-
tion for retainability on hair.

The foamy hair bleaches of Comparative Examples 1-4 and
1-8 that were prepared by using the squeeze foamer container
2 and mixing the first and second agents by shaking, followed
by discharge from the container produced result inferior to
those of Examples 1n the evaluation for retainability on harr.

Test 2

Examples 2-1 to 2-9

Oxidation hair dyes of Examples 2-1 to 2-9 were prepared.
These oxidation hair dyes were a two-part type comprising
powdery first agent and a liquid second agent. The first and
second agents had the composition shown 1n Table 3. In Table
3, units for the numeric values representing the content of
cach component 1n the oxidation, hair dyes are % by mass.
The first agent 1s not necessarily required to have a powdery
form, and the second agent 1s not necessarily required to have
a liquid form.

Next, the oxidation hair dye of each of Examples was
foamed using the same sealable container (Al) as the con-
tainer 20 shown in FIGS. 1(a) to 2 or awhisk (B) for oxidation
hair dye preparation. The sealable container used had a capac-
ity of 770 mL, a height of 17 cm, and an 1nside diameter of 7
to 8 cm. To this container, 150 g of the mixture of the first and
second agents was added, and the container was shaken up
and down 20 times. The mixture of the first and second agents
was thus shaken up with air to obtain an oxidation hair dye in
a foamy form. Alternatively, to a 600 mL cup, 150 g of the
mixture of the first and second agents was added and then
stirred by the predetermined number of rotations of the whisk
to obtain an oxidation hair dye 1n a foamy form.
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Retference Example 2-1

A two-part oxidation hair dye having the same composition
as that of the oxidation hair dye of Example 2-1 was foamed
according to a routine method, using a squeeze-type foamer
container (C).

Reference Example 2-2

A two-part oxidation hair dye having the same composition
as that of the oxidation hair dye of Example 2-1 was foamed
according to a routine method using a pump-type foamer
container (D).

Reference Examples 2-3 and 2-4

A two-part oxidation hair dye having the same composition
as that of the oxidation hair dye of Example 2-1 except that the
amphoteric surfactant was omitted was foamed 1n the same
way as 1n Example 2-1.
<Foam Volume=>

The state after foaming was visually observed by expert
panelists for the oxidation hair dyes of Examples and Refer-
ence Examples. As a result, each oxidation hair dye was
evaluated according to the evaluation criteria: those excellent
in foam volume were given a score 5; those good 1 foam
volume were given a score 4; those having favorable foaming
were given a score 3; those having a slightly poor foam
volume were given a score 2; and those having a poor foam
volume were given a score 1. Numeric values of the evalua-
tion results are shown 1n the “Evaluation for foam volume”
column of Table 3.

<Fineness of Foam>

The state after foaming was visually observed by expert
panelists for the oxidation hair dyes of Examples and Refer-
ence Examples. As a result, each oxidation hair dye was
evaluated according to the evaluation criteria: those excellent
for fineness of foam were given a score 5; those good for
fineness of foam were given a score 4; those having favorable
fineness of foam were given a score 3; those having slightly
coarse foam were given a score 2; and those having very
coarse foam were given a score 1. Numeric values of the
evaluation results are shown 1n the “Evaluation for fineness of
foam” column of Table 3.
<Handleability after Foaming>

Expert panelists took 1n hand with gloves (made of poly-
cthylene) the oxidation hair dye of each of Examples and
Retference Examples after foaming and transferred 1t to hair.
At this time, the state 1n which each oxidation hair dye was
retained on hand was observed by the expert panelists. As a
result, each oxidation hair dye was evaluated according to the
evaluation criteria: those excellent 1n retainability on hand
were given a score 5; those good 1n retainability were given a
score 4; those having favorable retainability were given a
score 3; those having slightly poor retainability were given a
score 2; and those having poor retainability were given a score
1. Numeric values of the evaluation results are shown 1n the

“Evaluation for handleabaility after foaming” column of Table
3.

TABLE 3

Example 2-1 Example 2-2 Example 2-3 Example 2-4 Example 2-5 Example 2-6 Example 2-7

First agent

Ammonium sulfate 15 15
Sodium carbonate 30 30
Disodium adetate 3 3

15 15 15 15 15
30 30 30 30 30
3 3 3 3 3
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Magnesium stearate 1 1 1 1 1 1 1
Toluene-2,5-diamine 3 3 3 3 3 3 3
sulfate
Sodium lauryl sulfate 5 5 5 5 5 5 5
Carboxymethylcellulose 15 15 15 15 15 15 15
Sodium sulfate Remainder  Remainder  Remainder  Remainder  Remainder  Remainder  Remainder
Total 100 100 100 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 15 15 15 15 15
Coconut oil fatty acid 2.4 — — 0.6 1.8 3 4
amidopropyl betaine
Lauryldimethylaminoacetic — 2.4 — — — — —
acid betaine
Amidopropyl betaine — — 2.4 — — — —
laurate
POLE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Stearyl trimethyl 1 1 1 1 1 1 1
ammonium chloride
Sodium lauryl sulfate — — — — — — —
Purified water Remainder  Remainder  Remainder  Remainder  Remainder  Remainder — Remainder
Total 100 100 100 100 100 100 100
Mixing ratio (first 1:5 1:5 1:5 1:5 1:5 1:5 1:5
agent:second agent)
Content of amphoteric 2.0 2.0 2.0 0.5 1.5 2.5 3.3
surfactant in mixture
Foaming tool Al Al Al Al Al Al Al
Evaluation for foam volume 5 5 5 3 4 5 5
Evaluation for fineness of 5 5 5 3 4 5 4
foam
Evaluation for handleability 5 5 5 5 5 5 5
after foaming
Reference Reterence Retference Reference
Example 2-8 Example 2-9 Example 2-1 Example 2-2 Example 2-3 Example 2-4
First agent
Ammonium sulfate 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30
Disodium adetate 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1
Toluene-2,5-diamine 3 3 3 3 3 3
sulfate
Sodium lauryl sulfate 5 5 5 5 5 5
Carboxymethylcellulose 15 15 15 15 15 15
Sodium sulfate Remainder  Remainder  Remainder  Remainder  Remainder  Remainder
Total 100 100 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 15 15 15 15
Coconut oil fatty acid 6 2.4 2.4 2.4 — —
amidopropyl betaine
Lauryldimethylaminoacetic — — — — — —
acid betaine
Amidopropyl betaine — — — — — —
laurate
POLE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5
Stearyl trimethyl 1 1 1 1 3.4 —
ammonium chloride
Sodium lauryl sulfate — — — — — 3.4
Purified water Remainder  Remainder  Remainder  Remaimnder  Remainder — Remainder
Total 100 100 100 100 100 100
Mixing ratio (first 1:5 1:3 1:5 1:3 1:5 1:5
agent:second agent)
Content of amphoteric 5.0 2.0 2.0 2.0 0.0 0.0
surfactant 1n mixture
Foaming tool Al B C D Al Al
Evaluation for foam volume 5 4 1 1 5
Evaluation for fineness of 3 4 1 1 1
foam
Evaluation for handleability 4 4 X X X 1

after foaming
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As shown 1n Table 3, Examples 2-1 to 2-9 were given a
score 3 or higher in all the results for foam volume, the
fineness of foam, and handleability after foaming. Particu-
larly, Examples 2-1 to 2-3, 2-5 to 2-7, and 2-9 were given a
score 4 or higher 1n all the results for foam volume, the
fineness of foam, and handleability after foaming. These
results demonstrated that it 1s preferred that the content of the
amphoteric surfactant in the oxidation hair dye (1n the mix-
ture) should be 1n the range of 1.5 to 4.0% by mass.

By contrast, Reference Examples 2-1 and 2-2 were given a
score 1 1n the result for foam volume, because squeeze-type
and pump-type foamer containers, respectively, were used as
foaming tools. Reference Example 2-3 used the same sealable
container as that of Example 2-1 and however, was given a
score 1 1n the result for foam volume, because the oxidation
hair dye contained a cationic surfactant instead of an ampho-
teric surfactant. Reference Example 2-4 was given ascore 1 in
the result for the fineness of foam, because the oxidation hair
dye contained an anionic surfactant instead of an amphoteric
surfactant 1n Reference Examples 2-1 to 2-3, the mark “x”
shown 1n the “Evaluation for handleability after foaming”
column of Table 3 represents the incapability of evaluation
due to a lack of foaming.

Example 2-1a

An oxidation hair dye 1n a foamy form was obtained 1n the
same way as in Example 2-1 except that the number of up and
down shakes was changed to 10.

Examples 2-1b and 2-1c¢

An oxidation hair dye 1n a foamy form was obtained 1n the
same way as 1n Example 2-1 except that sealable containers
(A2 and A3) differing in capacity were used and the number
of up and down shakes was changed to 10.

Examples 2-1d to 2-11

An oxidation hair dye 1n a foamy form was obtained 1n the
same way as 1n Example 2-1 except that the amount of the
oxidation hair dye added to the sealable container (Al) was
changed and the number of up and down shakes of the seal-
able container (Al) was changed to 10.

(Evaluation)

Examples 2-1a to 2-11 were evaluated for the <foam vol-
ume> and the <fineness of foam>. Numeric values of the
evaluation results are shown in the “Evaluation for foam

volume” and “Evaluation for fineness of foam™ columns of
Table 4.
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As shown in Table 4, Examples 2-1a, 2-1c, and 2-1e were
given a score 4 or 5 1n the evaluation results for foam volume
and the fineness of foam and were better than Examples 2-1b
and 2-1d. These results demonstrated that it 1s preferred that
the ratio (mL/g) of the interior volume (unit: mL) of the
sealable container to the mass (unit: g) of the oxidation hair
dye (mixture) should be 1n the range of 2 to 13.

Test 3

Examples 3-1 to 3-8 and Reference Examples 3-1 to
3-4

Oxidation hair dyes of Examples 3-1 to 3-8 and Reference
Examples 3-1 to 3-4 were prepared. These oxidation hair dyes
were a two-part type comprising a powdery first agent and a
liqguid second agent. The first and second agents had the
composition shown 1n Tables 5 and 6. In Tables 5 and 6 and
subsequent Tables 7 and 8, units for the numeric values rep-
resenting the content of each component in the oxidation hair
dyes are % by mass. The first agent 1s not necessarily required
to have a powdery form, and the second agent 1s not neces-
sarily required to have a liquid form. In Tables 5 to 8, the
mixing ratio represents a mass ratio.

Next, the oxidation hair dye of each of Examples and
Reference Examples was foamed using the same sealable
container as the container 20 shown 1 FIGS. 1(a) to 2. The
sealable container used had a capacity of 770 mL, a height of
17 cm, and an inside diameter of 7 to 8 cm. To this container,
150 g of the mixture of the first and second agents was added,
and the container was shaken up and down 20 times. The
mixture of the first and second agents was thus shaken up with
air to obtain an oxidation hair dye in a foamy form.

Examples 3-9 to 3-24

An oxidation hair dye 1n a foamy form was obtained 1n the
same way as 1n Example 3-1 from a two-part oxidation hair
dye differing in the content of at least one of the anionic and
cationic surfactants from the composition of the oxidation
hair dye of Example 3-1.
<Foamability>

The state after foaming was visually observed by expert
panelists for the oxidation hair dyes of Examples and Refer-
ence Examples. The results were evaluated according to the
tollowing evaluation critenia.

5: The amount of foaming 1s excellent.

4: The amount of foaming 1s good.

i

3: The amount of foaming is favorable.
2: The amount of foaming 1s slightly poor.
1: The amount of foaming is poor.

Numeric values of the evaluation results are shown in the

“BEvaluation for foamability” column of Tables 5 to 8.

TABLE 4
Example Example Example Example Example Example

2-1a 2-1b 2-1c¢ 2-1d 2-1e 2-11
Sealable container Type Al A2 A3 Al Al Al
Interior volume (mL) 770 230 2000 770 770 770
Height (cm) of accommodating portion 17 7 30 17 17 17
Mixture of first and second agents Mass (g) 150 150 150 30 72 450
Height (cm) before foaming 4 4 2.5 1 2 10

Interior volume (mL)/mass (g) of mixture 5.1 1.5 13.3 25.7 10.7 1.7

Height (cm) of accommodating portion/height (cm) of mixture before foaming 4.1 1.8 12.0 17.0 8.5 1.7
Evaluation for foam volume 5 3 5 3 4 3
Evaluation for fineness of foam 5 3 4 3 4 3
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<Evaluation for Durability of Foam>
Time-dependent change in the state after foaming was

visually observed by expert panelists for the oxidation hair
dyes of Examples and Reference Examples. As aresult, those

36

the disappearance (break) of approximately 20% foam was
observed after this lapse of 10 minutes were given a score 3;
those 1n which the disappearance (break) of approximately
30% foam was observed after this lapse of 10 minutes were

in which little disappearance (break) of foam (defoaming) 5 given a score 2; and those in which the disappearance (break)
was observed after a lapse of 10 minutes immediately after of approximately 40% foam was observed after this lapse of
foaming were given a score S; those in which the disappear- 10 minutes were given a score 1. Numeric values of the
ance (break) of approximately 10% foam was observed after evaluation results are shown 1n the “Evaluation for durability
this lapse of 10 minutes were given a score 4; those 1n which of foam™ column of Tables 5 to 8.
TABLE 3
Example Example Example Example Example
3-1 3-2 3-3 Example 3-4 3-5 Example 3-6 3-7 Example 3-8
First agent
Ammonium sulfate 15 15 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30 30 30
Disodium edetate 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3
(C) Sodium lauryl sulfate 5 — — 5 5 — 5 5
(C) Sodium cetyl sulfate — 5 — — — — — —
(C) Disodium lauryl sulfosuccinate — — 5 — — — — —
(B) Stearyl trimethyl ammonium chloride — — — — — 5 — —
Carboxymethylcellulose 15 15 15 15 15 15 15 15
Sodium sulfate Remainder Remainder Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 15 15 15 15 15 15
(A) Coconut o1l fatty acid amidopropyl betaine 2.4 2.4 2.4 2.4 2.4 2.4 - -
(A) Lauryldimethylaminoacetic acid betaine — — — — — — 2.4 —
(A) Amudopropyl betaine laurate - - - - - - - 2.4
POE(S) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
(B) Stearyl trimethyl ammonium chloride 1 1 1 — — — 1 1
(B) Distearyl dimethyl ammonium chloride — — — 1 — — — —
(B) Lauryl trimethyl ammonium chloride — — — — 1 — — —
(C) Sodmum lauryl sulfate — — — — — 1 — —
Purified water Remainder Remainder Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100 100 100
Mixing ratio (first agent:second agent) 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5
Content of (C) in use 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Content of (B) 1n use 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Mass ratio (C)/(B) 1 1 1 1 1 1 1 1
Evaluation for foamability 5 5 5 5 5 5 5 5
Evaluation for durability of foam 5 5 5 5 5 5 5 5
TABLE 6
Reference Reference Reference Reference

First agent

Example 3-1 Example 3-2 Example 3-3 Example 3-4

Ammonium sulfate 15 15 15 15
Sodium carbonate 30 30 30 30
Disodium edentate 3 3 3 3
Magnesium stearate 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3
(C) Sodium lauryl sulfate 5 5 5 —
(B) Stearyl trimethyl ammonium chloride — — — —
Sucrose fatty acid ester — — — 5
Carboxymethylcellulose 15 15 15 15
Sodium sulfate Remainder  Remainder  Remainder  Remainder
Total 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 15 15
(A) Coconut o1l fatty acid amidopropyl betaine 2.4 2.4 2.4 2.4
POE(5) lauryl ether 0.5 0.5 0.5 0.5

(B)
Sodium lauryl sulfate
POE(5.5) cetyl ether

Stearyl trimethyl ammonium chloride
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TABLE 6-continued
Reference Reference Reference Reference
Example 3-1 Example 3-2 Example 3-3 Example 3-4
Dimethyl diallyl ammonium chloride-acrylic — — 1 —
acid copolymer
Purified water Remainder  Remainder  Remainder — Remainder
Total 100 100 100
Mixing ratio (first agent:second agent) 1:5 1:5 1:5
Content of (C) in use 1.7 —
Content of (B) in use — — 0.8
Mass ratio (C)/(B) — — —
Evaluation for foamability 3 2
Evaluation for durability of foam 1 1
TABLE 7
Example Example Example Example Example Example Example
3-9 3-10 3-11 3-12 3-13 3-14 3-15 Example 3-16
First Agent
Ammonium sulfate 15 15 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30 30 30
Disodium edetate 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3
(C)  Sodium lauryl sulfate 1.25 2 5 5 5 5 5 5
Carboxymethylcellulose 15 15 15 15 15 15 15 15
Sodium sulfate Remainder Remainder Remainder Remainder Remainder Remainder Remainder — Remainder
Total 100 100 100 100 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 15 15 15 15 15 15
(A)  Coconut oil fatty acid amidopropyl betaine 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4
POLE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
(B)  Stearyl trimethyl ammonium chloride 1 1 0.33 0.5 0.65 1.2 2 3
Purified water Remainder Remainder Remainder Remainder Remainder Remainder Remainder — Remainder
Total 100 100 100 100 100 100 100 100
Mixing ratio (first agent:second agent) 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5
Content of (C) in use 0.2 0.3 0.8 0.8 0.8 0.8 0.8 0.8
Content of (B) 1n use 0.8 0.8 0.3 0.4 0.5 1.0 1.7 2.5
Mass ratio (C)/(B) 0.25 0.4 3.0 2.0 1.5 0.8 0.5 0.3
Evaluation for foamability 5 5 5 5 5 5 5 4
Evaluation for durability of foam 3 4 4 4 5 5 5 3
TABLE 8
Example Example Example Example Example Example Example
3-17 3-18 3-19 3-20 3-21 3-22 3-23 Example 3-24
First agent
Ammonium sulfate 15 15 15 15 15 15 15 25
Sodium carbonate 30 30 30 30 30 30 30 40
Disodium edetate 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3
(C)  Sodium lauryl sulfate 7.5 7.5 7.5 7.5 7.5 7.5 10 5
Carboxymethylcellulose 15 15 15 15 15 15 15 15
Sodium sulfate Remainder Remainder Remainder Remainder Remainder Remainder Remainder — Remainder
Total 100 100 100 100 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 15 15 15 15 15 15
(A)  Coconut oil fatty acid amidopropyl betaine 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4
POE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
(B)  Stearyl trimethyl ammonium chloride 0.5 0.75 1 2 3 5 1 1
Purified water Remainder Remainder Remainder Remainder Remainder Remainder Remainder — Remainder
Total 100 100 100 100 100 100 100 100
Mixing ratio (first agent:second agent) 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5
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TABLE 8-continued

Example Example
3-17 3-18
Content of (C) in use 1.3 1.3
Content of (B) 1n use 0.4 0.6
Mass ratio (C)/(B) 3.0 2.0
Evaluation for foamability 4 5
Evaluation for durability of foam 3 5

Each Example shown in Table 5 was given a score 4 or
higher 1n both the evaluation results for foamability and dura-

bility of foam. As shown 1n Table 6, Reference Examples 3-1

to 3-4 were given a score 1 1n the evaluation result for dura-
bility of foam.

In Reference Examples 3-1 to 3-3, the second agent did not
contain a cationic surfactant, though the first agent contained
an anionic surfactant. In Reference Example 3-1, the cationic
surfactant contained 1n the second agent of Example 3-1 was
changed to an anionic surfactant. In Reference Example 3-2,
the cationic surfactant contained in the second agent of
Example 3-1 was changed to a nonionic surfactant POE (3.5)
cetyl ether. In Reference Example 3-3, the cationic surfactant
contained 1n the second agent of Example 3-1 was changed to
a cationic polymer dimethyl diallyl ammonium chloride-
acrylic acid copolymer. In Reference Example 3-4, the
anionic surfactant contained 1n the first agent of Example 3-1
was changed to a nonionic surfactant sucrose fatty acid ester.

These results of Examples and Reference Examples dem-
onstrated the superiority of such constitution that the anionic
surfactant and the cationic surfactant are separate until use
and come 1nto contact with each other in use.

As shown 1n Tables 7 and 8, the results better than those of
Retference Examples are easily obtained by allowing the mass
rat1o of the anionic surfactant to the cationic surfactant to fall
within the range of 0.25 to 3.

Test 4

Hair dyes of Examples 4-1 to 4-12 and Reference
Examples 4-1 and 4-2 comprising a powdery first agent and a
liquid second agent contaiming components shown 1n Tables
9 and 10 were prepared. In Tables 9 and 10, units for the
numeric values representing the content of each component in
the hair dyes are % by mass.

First, the first and second agents in the hair dye of each of
Examples and Reference Examples were added to the same
sealable container as the container 20 shown in FIGS. 1(a) to
2. This container was tightly closed and shaken approxi-
mately 20 to 30 times for shaking the mixture of the first and
second agents 1n the container to obtain a foamy hair dye. The
obtained foamy hair dye was taken 1n gloved hand, applied to
a bundle of human black hair, and then left at room tempera-
ture (25° C.) for 30 minutes. Then, the hair dye attached to the
hair bundle was washed off with water, and the hair bundle
was shampooed two times and treated with a hair conditioner
once. Subsequently, the hair bundle was dried 1n hot air and
then lett for 1 day to obtain a dyed hair bundle.

The foamy hair dyes obtained by foaming the hair dyes of
Examples 4-1 to 4-12 and Reference Examples 4-1 and 4-2
were evaluated for the homogeneity of foam, the elasticity of
foam, and miscibility according to the methods shown below.
They were also evaluated for the texture of the hair bundle
during the wash oif of the hair dye and the uniform dyeability
ol the obtained hair bundle according to the methods shown
below. The results are shown 1n Tables 9 and 10.
<Homogeneity of Foam>

The obtained foamy hair dye was left for 10 minutes in a
sealable container and evaluated for the quality of foam posi-
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Example Example Example IExample Example

3-19 3-20 3-21 3-22 3-23 Example 3-24
1.3 1.3 1.3 1.3 1.7 0.8

0.8 1.7 2.5 4.2 0.8 0.8

1.5 0.8 0.5 0.3 2.0 1.0

5 5 5 5 4 5

5 5 4 4 4 5
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tioned 1n the upper and lower portions of the sealable con-
tainer by observation by expert panelists with the touch of
hand on the foam 1n the “Homogeneity of foam” columns of
Tables 9 and 10, the score “5” indicates that there 1s no
difference 1n foam quality between the positions; the score
“4” indicates that there 1s little difference in foam quality
between the positions; the score “3” indicates that there 1s not
much difference 1n foam quality between the positions; the
score “2” indicates that there 1s difference 1n foam quality
between the positions; and the score “1”” 1ndicates that there 1s
large difference 1n foam quality between the positions.
<Elasticity of Foam>

The obtained foamy hair dye was evaluated for elasticity by
observation by expert panelists with the touch of hand on the
foam. In the “Elasticity of foam™ columns of Tables 9 and 10,
the score “5” indicates that the foam does not lose its shape
when taken 1n hand (the foam pushes back when pressed); the
score “4” indicates that the foam insubstantially loses its
shape when taken 1n hand; the score “3” indicates that the
foam does not lose much shape when taken 1n hand; the score
“2” 1ndicates that the foam loses its shape when taken 1n hand,;
and the score “1” indicates that the foam loses much shape
when taken in hand (the foam does not push back when
pressed).
<Miscibility>
The obtained foamy hair dye was evaluated for the misci-
bility between the powdery first agent and the liqud second
agent by visually observing for the presence or absence of an
unmixed-in lump of powder by expert panelists. In the “Mis-
cibility of foam™ columns of Tables 9 and 10, the score “5”
indicates that there 1s no unmixed-in lump of powder (suili-
ciently mixed); the score “4” indicates that there are few
unmixed-in lumps of powders; the score “3” indicates that
there 1s not much unmixed-in lump of powder; the score “2”
indicates that there are noticeable unmixed-in lumps of pow-
der; and the score “1” indicates that there are many noticeable
unmixed-in lumps of powder (unmixed).
<Hair Texture (Stickiness )>

The texture of the hair bundle (hair) during the wash oit of
the hair dye was evaluated by observation by expert panelists
with the touch of hand on the hair bundle. In the “Hair texture
(stickiness)” columns of Tables 9 and 10, the score “5” 1ndi-
cates that there 1s no stickiness: the score “4” indicates that
there 1s little stickiness; the score “3” indicates that there 1s
not: much stickiness; the score “2” indicates that there 1s
percervable stickiness; and the score “1”” indicates that there 1s
strongly percervable stickiness.
<Uniform Dyeability>

The dyed hair bundle was evaluated for uniform dyeability
by visual observation under standard light, source by expert
panelists. In the “Uniform dyeability” columns of Tables 9
and 10, the score “5” indicates that there 1s no non-uniformaity
of dyeing; the score “4” indicates that there 1s little non-
umiformity of dyeing; the score “3” indicates that there 1s not
much non-uniformity of dyeing; the score “2” indicates that
there 1s noticeable non-uniformity of dyeing; and the score
“1” 1indicates that there 1s very noticeable non-uniformity of
dyeing.
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TABLE 9
Example Example Example Example Example
4-1 4-2 4-3 4-4 Example 4-3 4-6 Example 4-7
First agent (powdery)
Ammonium sulfate 15 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30 30
Disodium edetate 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3
(C) Sodium lauryl sulfate 5 5 5 5 5 5 5
(D) Potato starch 30 15 25 15 25
(D) Cyclodextrin 30 15 5
(D) Hydroxyethylcellulose 30 15 5
Carboxymethylcellulose
Hydroxyethylcellulose dimethyl
diallyl ammonium chloride
Sodium sulfate Remainder Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100 100
Second agent (liquid)
35% hydrogen peroxide 15 15 15 15 15 15 15
(A) Coconut o1l fatty acid amidopropyl betaine 2.4 2.4 2.4 2.4 2.4 2.4 2.4
POL(5) lauryl ether (nonionic surfactant) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
(B) Stearyl trimethyl ammonium chloride 1 1 1 1 1 1 1
Purified water Remainder Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100 100
First agent:second agent mixing ratio (mass ratio) 1:5 1:5 1:5 1:5 1:5 1:5 1:5
Amount of component D incorporated 1n use 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Amount of all surfactants incorporated in use 4.1 4.1 4.1 4.1 4.1 4.1 4.1
Evaluation Homogeneity of foam 4 4 3 5 5 4 5
Miscibility 5 5 4 5 5 5 5
Hair texture (stickiness) 5 5 5 5 5 5 5
Uniform dyeability 4 4 3 5 5 4 5
Elasticity of foam 5 5 3 5 5 4 5
TABLE 10
Reference Reference
Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam-
ple 4-8 ple 4-9 ple 4-10  ple4-11 pled4-12  ple4-13  ple 4-14 ple 4-1 ple 4-2
First agent (powdery)
Ammonium sulfate 15 15 15 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30 30 30 30
Disodium edetate 3 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3 3
(C) Sodium lauryl sulfate 5 5 5 3.2 4 7.2 7.9 5 5
(D) Potato starch 1.6 6.3 36 25 25 25 25
(D) Cyclodextrin 0.3 1.3 7 5 5 5 5
(D) Hydroxyethylcellulose
Carboxymethylcellulose 30
Hydroxyethylcellulose 30
dimethyl diallyl ammonium
chloride
Sodium sulfate Remainder Remainder Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100 100 100 100
Second agent (liquid)
35% hydrogen peroxide 15 15 15 15 15 15 15 15 15
(A) Coconut oil fatty acid 2.4 2.4 2.4 0.9 2 4 8 2.4 2.4
amidopropyl betaine
POLE(S) lauryl ether 0.5 0.5 0.5 0.32 0.4 0.7 0.8 0.5 0.5
(nonionic surfactant)
(B) Stearyl trimethyl 1 1 1 0.64 0.8 1.4 1.6 1 1

ammonium chloride
Purified water

Total
First agent:second agent
mixing ratio (mass ratio)

Remainder Remainder Remainder Remainder Remainder Remainder Remainder Remainder Remainder

100
1:5

100

1:5

100 100 100 100 100 100 100
1:5 1:5 1:5 1:5 1:5 1:5 1:5
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TABLE 10-continued
Reference Reference

Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam-

ple 4-8 ple 4-9 ple 4-10 ple 4-11 ple 4-12 ple 4-13 ple 4-14 ple 4-1 ple 4-2
Amount of component 0.3 1.3 7.2 5.0 5.0 5.0 5.0 - -
D incorporated in use
Amount of all surfactants 4.1 4.1 4.1 2.1 3.3 6.3 10.0 4.1 4.1
incorporated in use

Evaluation = Homogeneity of foam 3 4 5 4 4 4 4 1 1

Miscibility 3 4 5 4 5 5 3 1 1
Hair texture (stickiness) 5 5 5 5 5 4 3 5 5
Uniform dyeability 3 4 5 4 4 4 4 1 1
Elasticity of foam 3 4 5 3 5 5 3 3 1

As shown 1n Tables 9 and 10, each Example containing a
nonionic polymer produced favorable evaluation results for
all the evaluation 1items. Particularly, 1t was demonstrated that
Examples 4-1 and 4-2 containing, as a nonionic polymer,
starch or cyclodextrin, which was oligosaccharide or polysac-
charide comprising an o.-glucose compound as a constituent
unit, were more highly regarded than Example 4-3 containing
a different nonionic polymer 1n the evaluation results for the
homogeneity of foam, the elasticity of foam, miscibility, and
uniform dyeability. Moreover, it was demonstrated that
Examples 4-4 and 4-5 containing two kinds of nonionic poly-
mers were more highly regarded than Examples 4-1 and 4-2
containing one kind of nonionic polymer 1n the same amount
in the evaluation results for the homogeneity of foam and
uniform dyeability.

On the other hand, 1t was demonstrated that Reference
Example 4-1 containing an anionic polymer instead of a
nonionic polymer was less regarded than Examples in the
evaluation results for the homogeneity of foam, miscibility,
and uniform dyeability. Moreover, 1t was demonstrated that
Retference Example 4-2 containing a cationic polymer instead
of a nonionic polymer was less regarded than Examples 1n the
evaluation results for the homogeneity of foam, the elasticity
of foam, miscibility, and umiform dyeability.

Test 5

Examples 5-1 to 5-5 and Reference Examples 5-1 to
5-3

Oxidation hair dyes of Example 3-1 to 5-5 and Reference
Examples 5-1to 5-3 were prepared. These oxidation hair dyes
were a two-part type comprising a powdery first agent and a
liquid second agent. The first and second agents had the
compositions shown in Table 11. In Table 11 and subsequent
Tables 12 and 13, units for the numeric values representing
the content of each component 1n the oxidation hair dyes are
% by mass.

Next, the oxidation hair dye of each of Examples and
Retference Examples was foamed using the same sealable
container as the container 20 shown 1n FIGS. 1(a) to 2. The
sealable container used had a capacity of 770 mL, a height of
17 cm, and an 1nside diameter of 7 to 2 cm. To this container,
150 g of the mixture of the first and second agents was added.,
and the container was shaken up and down 20 times. The
mixture of the first and second agents was thus shaken up with
air to obtain an oxidation hair dye 1n a foamy form.

Examples 5-6 to 5-17

An oxidation hair dye 1n a foamy form was obtained 1n the
same way as 1n Example 5-1 from oxidation hair dyes differ-
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ing 1n the content of at least one of the ammonium cationic
surfactant having an alkyl group with 16 or more and 22 or
less carbon atoms as a component b-1 and the ammonium
cationic surfactant having an alkyl group with 10 or more and
less than 16 carbon atoms as a component b-2 from the
composition of the oxidation hair dye of Example 5-1.
<Evaluation for Operability>

Expert panelists placed the oxidation hair dye of each of
Examples and Reference Examples on their hands and then
lifted part of the oxidation hair dye. The stringy state and the
state 1n which the foam was separated were visually observed.
The results were evaluated according to the following evalu-
ation critena.

5: The foam 1s not stringy and 1s excellent 1n separation.

4: The foam 1s msigmificantly stringy and 1s good 1n sepa-
ration.

3: The foam 1s slightly stringy, but i1s favorably separated.

2: The foam 1s stringy and 1s slightly poorly separated.

1: The foam 1s very stringy and 1s poorly separated.
Numeric values of the evaluation results are shown 1n the

“Evaluation for handleability” columns of Tables 11 to 13.
<BEvaluation for Applicability>

Expert panelists applied the oxidation hair dye of each of
Examples and Reference Examples to their hair and evaluated
this status according to the following evaluation criteria.

S: Spread on hair and adhesion to hair are excellent.

4. Spread on hair and adhesion to hair are good.

3: Spread on hair and adhesion to hair are favorable.

2: Spread on hair or adhesion to hair 1s slightly poor.

1: Spread on hair or adhesion to hair 1s poor.

Numeric values of the evaluation results are shown 1n the
“Evaluation for applicability” columns of Tables 11 to 13.
<Evaluation of Hair Texture>

The oxidation hair dye of each of Examples and Reference
Examples was applied to a hair bundle and left for the prede-
termined time, and then the hair bundle was washed with hot
water for washing off the hair dye, to carry out the dyeing
stage. Expert panelists conducted sensory evaluation accord-
ing to the following evaluation criteria for the texture of the
hair bundle when the hair bundle was washed with hot water
(during wash off) and the texture of the hair bundle after
drying with a drier (after finish).

5: There 1s not perceivable stickiness during wash off and
after finish.

4: There 1s little perceivable stickiness during wash off and
after finish.

3: There 1s slightly perceivable stickiness during wash off
or after {inish.

2: There 1s perceivable stickiness during wash off or after
finish.

1: There 1s perceivable stickiness during wash off and after
finish.

Numeric values of the evaluation results are shown in the
“Bvaluation of hair texture” columns of Tables 11 to 13.
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Example 5-1 Example 5-2 Example 5-3 Example 5-4 Example 5-5 Example 5-1

Ammonium sulfate

Sodium carbonate
Disodium edetate
Magnesium stearate
Toluene-2,5-diamine sulfate
Sodium lauryl sulfate
Sucrose fatty acid ester
Carboxymethylcellulose
Sodium sulfate

Total
Second agent

35% hydrogen peroxide
Coconut o1l fatty acid
amidopropyl betaine
POL(5) lauryl ether
Stearyl trimethyl
ammonium chloride (C18)
Distearyl dimethyl
ammonium chloride (C18)
Cetyl trimethyl
ammonium chloride (C16)
Lauryl trimethyl
ammonium chloride (C12)
Purified water

Total

Mixing ratio

(first agent:second agent)
Content of (b-1) in use
Content of (b-2) in use
Mass ratio = (b-2)/(b-1)
Evaluation for operability
Evaluation for applicability
Evaluation of hair texture

First agent
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Reference Reference
Example 5-2 Example 5-3

Reference

Ammonium sulfate

Sodium carbonate
Disodium edetate
Magnesium stearate
Toluene-2,5-diamine sulfate
Sodium lauryl sulfate
Carboxymethylcellulose
Sodium sulfate

Total
Second agent

35% hydrogen peroxide
Coconut oil fatty acid
amidopropyl betaine
POL(5) lauryl ether

Cetyl trimethyl ammonium
chloride (C16)

Lauryl trimethyl ammonium

chloride (C12)
Purified water

Total

Mixing ratio

(first agent:second agent)
Content of (b-1) in use
Content of (b-2) in use
Mass ratio = (b-2)/(b-1)
Evaluation for operability

15 15 15 15 15 15 15 15
30 30 30 30 30 30 30 30
3 3 3 3 3 3 3 3
1 1 1 1 1 1 1 1
3 3 3 3 3 3 3 3
5 5 5 17 — 5 5 5
- - - - 5 - - -
15 15 15 15 15 15 15 15
Remainder Remainder Remainder Remainder Remainder Remainder Remainder Remainder
100 100 100 100 100 100 100 100
15 15 15 15 15 15 15 15
2.4 2.4 2.4 — 2.4 2.4 2.4 2.4
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
— — 0.50 — — — — 1.00
— 0.50 — — — — — —
0.50 — — 0.50 0.50 — 1.50 0.50
1.00 1.00 1.00 1.00 1.00 1.50 — —
Remainder Remainder Remainder Remainder Remainder Remainder Remainder Remainder
100 100 100 100 100 100 100 100
1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5
0.4 0.4 0.4 0.4 0.4 — 1.3 1.3
0.8 0.8 0.8 0.8 0.8 1.3 — —
2 2 2 2 2 — — —
5 4 4 4 4 3 1 1
5 5 5 4 4 1 3 3
5 5 5 5 5 5 5 5
TABLE 12
Example 5-6 Example 5-7 Example 5-8 Example 5-9 Example 5-10 Example 5-11
15 15 15 15 15 15
30 30 30 30 30 30
3 3 3 3 3 3
1 1 1 1 1 1
3 3 3 3 3 3
5 5 5 5 5 5
15 15 15 15 15 15
Remainder Remainder Remainder Reminder Remainder Remainder
100 100 100 100 100 100
15 15 15 15 15 15
2.4 2.4 2.4 2.4 2.4 2.4
0.5 0.5 0.5 0.5 0.5 0.5
0.10 0.25 0.75 1.00 1.25 1.40
1.40 1.25 0.75 0.50 0.25 0.10
Remainder Remainder Remainder Remainder Remainder Remainder
100 100 100 100 100 100
1:5 1:5 1:5 1:5 1:5 1:5
0.1 0.2 0.6 0.8 1.0 1.2
1.2 1.0 0.6 0.4 0.2 0.1
14 5 1 0.5 0.2 0.07
5 5 5 4 3 3
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TABLE 12-continued
Example 5-6 Example 5-7 Example 5-8 Example 5-9 Example 5-10 Example 5-11
Evaluation for applicability 3 4 5 5 5 5
Evaluation of hair texture 5 5 5 5 5 5
TABLE 13
Example 5-12  Example 5-13  Example 5-14  Example 5-15 Example 5-16  Example 5-17
First agent
Ammonium sulfate 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30
Disodium edetate 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3
(C)  Sodium lauryl sulfate 5 5 5 5 5 5
Carboxymethylcellulose 15 15 15 15 15 15
Sodium sulfate Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 13 15 15 15
(A)  Coconut oil fatty acid 2.4 2.4 2.4 2.4 2.4 2.4
amidopropyl betaine
POLE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5
(b-1) Cetyl trimethyl ammonium 0.10 0.25 0.75 1.50 3.00 6.00
chloride (C16)
(b-2) Lauryl trimethyl ammonium 0.20 0.50 1.50 3.00 6.00 12.00
chloride (C12)
Purified water Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100
Mixing ratio 1:5 1:5 1:5 1:5 1:5 1:5
(first agent:second agent)
Content of (b-1) in use 0.1 0.2 0.6 1.3 2.5 5.0
Content of (b-2) in use 0.2 0.4 1.3 2.5 5.0 10.0
Mass ratio = (b-2)/(b-1) 2 2 2 2 2 2
Evaluation for operability 3 4 5 5 4 3
Evaluation for applicability 3 4 5 5 4 4
Evaluation of hair texture 5 5 5 5 3 3
40

As shown 1n Table 11, Examples 5-1 to 3-5 were given a
score 4 or higher 1n the results for operability, applicability,
and hair texture. Reference Examples 5-1 to 5-3 were given a
score 1 1n the results for either of operability or applicability.

Reference Example 5-1 did not contain a (b-1) ammonium
cationic surfactant having an alkyl group with 16 or more and
22 or less carbon atoms. Reference Example 5-2 did not
contain a (b-2) ammonium cationic surfactant having an alkyl
group with 10 or more and less than 16 carbon atoms. Refer-
ence Example 5-3 produced results inferior to those of
Examples for applicability, though 1t contained two kinds of
(b-1) ammonium cationic surfactants having an alkyl group
with 16 or more and 22 or less carbon atoms (these surfactants
differed 1n the number of carbon atoms 1n the alkyl chain).

As shown 1n Table 12, 1t was demonstrated that 1t became
casier to enhance both effects for operability and applicability
by allowing the mass ratio of the (b-2) ammonium cationic
surfactant having an alkyl group with 10 or more and less than
16 carbon atoms to the (b-1) ammonium cationic surfactant
having an alkyl group with 16 or more and 22 or less carbon
atoms to fall within the predetermined range. As shown 1n
Table 13, 1t was demonstrated that 1t became easier to enhance
clfects of operability, applicability, and hair texture by adjust-
ing the contents of the (b-1) ammomum cationic surfactant
having an alkyl group with 16 or more and 22 or less carbon
atoms and the (b-2) ammonium cationic surfactant having an
alkyl group with 10 or more and less than 16 carbon atoms.
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The first and second agents of Examples 5-1 to 5-4 and 5-6
to 5-17 had favorable foamability at the foaming stage and
maintained the foamy form for a given time without causing
the disappearance (break) of foam immediately after foam-
ing. Therefore, the foamy form was suiliciently maintained at
the dyeing stage.

Test 6-1

Hair bleaches of Examples 6-1 to 6-24 and Reference
Examples 6-1 to 6-4 comprising a powdery first agent and an

emulsion second agent containing components shown 1in
Tables 14 and 15 were prepared in Tables 14 and 15, units for
the numeric values representing the content of each compo-
nent 1n the hair bleaches are by mass. Then, the first and
second agents were mixed at a mass ratio of 14 and stirred
using a stirring rod to prepare a hair bleach. The obtained hair
bleach was evaluated for the rate of onset of a thickening
cifect and viscosity stability. The results are shown 1n Tables
14 and 13.

In Tables 14 and 15, the “Mass ratio of starch” represents
the mass ratio of the content of the starch to that of the
thickener 1n use.

In Tables 14 and 15, the “Mass ratio of anionic surfactant”
represents the mass ratio of the content of the anionic surfac-
tant (component C) to that of the cationic surfactant (compo-
nent B) 1n use.
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<Measurement and Evaluation of Rate of Onset of Thicken-
ing Effect>

The viscosity of the hair bleach obtained by mixing was
measured every 1 minute during and after the mixing of the
first and second agents under conditions mvolving Rotor No.
4, the number of revolutions of 12 rpm, 25° C., and 1 minute
using a type B viscometer.

In the “Rate of onset of thickening effect” columns of
Tables 14 and 15, the score “5” represents 1000 mPa-s/min. or
higher as the rate of rise in viscosity from the mixing of the
first and second agents to 3 minutes later; the score “4”
represents 850 mPa-s/min. or more and less than 1000 mPa-s/
min.; the score “3” represents 650 mPa-s/min. or more and
less than 850 mPa-s/min.; the score “2” represents S00 mPa-s/

10

50

min. or more and less than 650 mPa-s/min.; and the score “1”
represents lower than 500 mPa-s/min.
<Viscosity>

The ratio of viscosity (=viscosity after 5 minutes/viscosity
alter 25 minutes) was calculated from viscosity 5 minutes
alter the mixing ofthe first and second agents and viscosity 25
minutes after the mixing of the first and second agents.

This ratio of viscosity was evaluated on a 1-to-5 scale: 0.80
or more and less than 1.20 (excellent: 5); 0.60 or more and less
than 0.80 or 1.2 or more and less than 2.0 (good: 4); 0.40 or
more and less than 0.60 or 2.0 or more and less than 4.0 (good:
3); 0.20 or more and less than 0.40 or 4.0 or more and less than
6.0 (slightly poor: 2); and less than 0.20 or 6.0 or more (poor:

).

TABLE 14

Example 6-1 Example 6-2 Example 6-3 Example 6-4 Example 6-5 Example 6-6 Example 6-7

First agent (powdery)
Potassium persulfate 20 20 20 20 20 20 20
Sodium persulfate 15 15 15 15 15 15 15
Ammonium persulfate 10 10 10 10 10 10 10
Sodium carbonate
Sodium metasilicate 10 10 10 10 10 10 10
Disodium edetate 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1
(C) Sodium lauryl sulfate 1 1 1 1 0.5
(C) Sodium cetyl sulfate 1
(C) Disodium lauryl 1 0.5
sulfosuccinate
(c) Sucrose fatty acid ester
(E) Carboxymethylcellulose 5 5 5 5 5 5
(E) Hydroxyethylcellulose 5
(D) Potato starch 20 20 20 20 20 20 20
Sodium sulfate Remainder  Remainder  Remaimnder  Remainder  Remainder  Remaimnder — Remainder
Total 100 100 100 100 100 100 100
Second agent (emulsion)
35% hydrogen peroxide 17 17 17 17 17 17 17
Cetanol 0.5 0.5 0.5 0.5 0.5 0.5 0.5
POE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5
(B) Stearyl trimethyl 0.25 0.25 0.25 0.25 0.25
ammonium chloride
(B) Distearyl dimethyl 0.25
ammonium chloride
(B) Lauryl trimethyl ammonium 0.25
chloride
(b) POE(30) cetyl ether
Purified water Remainder  Remainder  Remainder  Remainder  Remainder  Remainder — Remainder
Total 100 100 100 100 100 100 100
First agent:second agent 1:4 1:4 1:4 1:4 1:4 1:4 1:4
mixing ratio (mass ratio)
Mass ratio of starch 4 4 4 4 4 4 4
(starch/thickener)
Mass ratio of anionic 1 1 1 1 1 1 1
surfactant (C/B)
Evaluation
Rate of onset of thickening 5 5 5 5 5 5 5
effect
Viscosity stability 5 5 5 5 5 5 5
Reference Reference Reference Reference
Example 6-8 Example 6-9 Example 6-1 Example 6-2 Example 6-3 Example 6-4
First agent (powdery)
Potassium persulfate 20 20 20 20 20 20
Sodium persulfate 15 15 15 15 15 15
Ammonium persulfate 10 10 10 10 10 10
Sodium carbonate 5
Sodium metasilicate 10 5 10 10 10 10
Disodium edetate 3 3 3
Magnesium stearate 1 1 1 1 1 1
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TABLE 14-continued
(C) Sodium lauryl sulfate 1 1 1 1 1
(C) Sodium cetyl suliate
(C) Disodium lauryl
sulfosuccinate
(c) Sucrose fatty acid ester 1
(E) Carboxymethylcellulose 5 5 5 5 5
(E) Hydroxyethylcellulose
(D) Potato starch 20 20 20 20 20
Sodium sulfate Remaimmder Remainder  Remainder  Remainder  Remainder  Remainder
Total 100 100 100 100 100 100
Second agent (emulsion)
35% hydrogen peroxide 17 17 17 17 17 17
Cetanol 0.5 0.5 0.5 0.5 0.5 0.5
POE(S) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5
(B) Stearyl trimethyl 0.15 0.25 0.25 0.25 0.25
ammonium chloride
(B) Distearyl dimethyl 0.1
ammonium chloride
(B) Lauryl trimethyl ammonium
chloride
(b)y POE(30) cetyl ether 0.25
Purified water Remaimmder Remainder  Remainder  Remainder  Remainder  Remainder
Total 100 100 100 100 100 100
First agent:second agent 1:4 1:4 1:4 1:4 1:4 1:4
mixing ratio (mass ratio)
Mass ratio of starch 4 4 4 4 — —
(starch/thickener)
Mass ratio of anionic 1 1 — — 1 1
surfactant (C/B)
Evaluation
Rate of onset of thickening 5 5 1 1 1 2
effect
Viscosity stability 5 5 1 1 4 2
TABLE 15
Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam-
ple 6-10 ple 6-11 ple 6-12 ple 6-13 ple 6-14 ple 6-15 ple 6-16 ple 6-17
First agent (powdery)
Potassium persulfate 20 20 20 20 20 20 20 20
Sodium persulfate 15 15 15 15 15 15 15 15
Ammonium persulfate 0 10 10 10 10 10 10 10
Sodium metasilicate 0 10 10 10 10 10 10 10
Disodium edetate 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1
(C) Sodium lauryl sulfate 1 1 1 1 1 1 0.1
(E) Carboxymethylcellulose 1 10 20 5 5 5 5 5
(D) Potato starch 20 20 20 2 10 25 35 20
Sodium sulfate Remaimnder Remainder Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100 100 100
Second agent (emuision)
35% hydrogen peroxide 17 17 17 17 17 17 17 17
Cetanol 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
POE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
(B) Stearyl trimethyl 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

ammonium chloride
Purified water

Total

First agent:second agent
mixing ratio (mass ratio)
Mass ratio of starch
(starch/thickener)

Mass ratio of anionic
surfactant (C/B)

Remainder Remainder Remainder Remainder Remainder Remainder Remainder Remainder

100 100 100 100 100 100 100 100
1:4 1:4 1:4 1:4 1:4 1:4 1:4 1:4
20 2 1 0.4 2 5 7 4

1 1 1 1 1 1 1 0.1
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TABLE 15-continued

Evaluation
Rate of onset of 3 5 5 3
thickening effect
Viscosity stability 3 5 4 3
Exam- Exam- Exam-
ple 6-18  ple 6-19  ple 6-20
First agent (powdery)
Potassium persuliate 20 20 20
Sodium persulfate 15 15 15
Ammonium persulfate 10 10 10
Sodium metasilicate 10 10 10
Disodium edetate 3 3 3
Magnesium stearate 1 1 1
(C) Sodmum lauryl sulfate 0.5 5 10

Carboxymethylcellulose 5 5 5
Potato starch 20 20 20
Sodium sulfate

(E)
(D)

4 5 5 3
5 5 5 3
Exam- Exam- Exam- Exam-
ple 6-21 ple 6-22  ple 6-23  ple 6-24
20 20 20 20
15 15 15 15
10 10 10 10
10 10 10 10
3 3 3 3
1 1 1 1
8 4 2 0.5
3 3 3 3
20 20 20 20

Remainder Remainder Remainder Remainder Remainder Remainder Remainder

Total 100 100 100

Second agent (emuision)

35% hydrogen peroxide 17 17 17

Cetanol 0.5 0.5 0.5

POE(5) lauryl ether 0.5 0.5 0.5
(B) Stearyl trimethyl 0.25 0.25 0.25

ammonium chloride
Purified water

100 100 100 100
17 17 17 17
0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5
2 1 0.5 0.125

Remainder Remainder Remainder Remainder Remainder Remainder Remainder

Total 100 100 100
First agent:second agent 1:4 1:4 1:4
mixXing ratio (mass ratio)

Mass ratio of starch 4 4 4
(starch/thickener)

Mass ratio of anionic 0.5 5 10
surfactant (C/B)

Evaluation

Rate of onset of 4 5 5
thickening effect

Viscosity stability 4 5 4

As shown 1in Tables 14 and 15, the hair bleaches of
Examples that were constituted by formulating an anionic
surfactant, a thickener, and starch in the first agent and for-
mulating a cationic surfactant 1n the second agent produced
favorable results for both the items of the “rate of onset of
thickening effect” and “viscosity stability™.

As shown 1n Table 14, 1t was demonstrated that Reference
Example 6-1 containing a nonionic surfactant instead of an
anionic surfactant in the first agent and Reference Example
6-2 containing a nonionic surfactant instead of a cationic
surfactant 1 the second agent were less regarded than
Examples 1n the item “rate of onset of thickening effect”.
Retference Examples 6-1 and 6-2 produced evaluation results
inferior to those of Examples 1n the item “viscosity stability”,
because the viscosity continued to gradually rise over time.

Reference Example 6-3 containing no thickener in the first
agent produced evaluation results inferior to those of
Examples 1n the item “rate of onset of thickening effect”,
because the final viscosity of the mixture was low. Reference
Example 6-4 containing no starch in the first agent produced
evaluation results inferior to those of Examples 1n the 1tem
“rate of onset of thickenming effect”, because the final viscosity
of the mixture was low. However, Reference Example 6-4
produced evaluation results inferior to those of Examples in
the 1tem “viscosity stability”, because the viscosity continued
to gradually decrease over time.
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100 100 100 100
1:4 1:4 1:4 1:4
4 4 4 4
1 1 1 1
5 5 5 4
4 5 5 4

Test 6-2

Hair bleaches of Example 6-25 and Reference Examples
6-5 to 6-7 comprising a powdery first agent and an emulsion
second agent containing components shown 1n Table 16 were
prepared. In Table 16, units for the numeric values represent-
ing the content of each component in the hair bleaches are %
by mass. Then, the first and second agents were added at a
mass ratio ol 1:4 to the same sealable container as the con-
tainer 20 shown 1n FIGS. 1(a) to 2. This container was tightly
closed and shaken approximately 20 to 30 times to obtain a
foamy hair bleach. The obtained hair bleach was evaluated for
the rate of onset of a thickening effect and viscosity stability
by the methods shown below.
<Measurement and Evaluation of Rate of Onset of Thicken-
ing Effect™>

The obtained foamy hair bleach was evaluated for viscosity
by five expert panelists based on the degree of dripping after
lifting of the foam by hand three minutes after the mixing of
the first and second agents. In the “Rate of onset of thickening
effect” columns of Table 16, the score “5” indicates that the
onset of a thickening effect 1s excellent without dripping three
minutes after the mixing of the first and second agents; the
score “4” indicates that the onset of a thickening effect 1s good
with little dripping; the score “3” indicates that the onset of a
thickening efiect 1s favorable with not much dripping; the
score “2” indicates that the onset of a thickening effect 1s
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slightly poor with dripping; and the score “1” indicates that
the onset of a thickening effect 1s poor with much dripping.
<Viscosity Stability>

The difference 1n the degree of dripping between the lifting
of the foam by hand five minutes after the mixing of the first
and second agents and that of 25 minutes after the mixing of
the first and second agents was evaluated by five expert pan-
clists.

In the “Viscosity stability” column of Table 15, the score
“35” indicates that the viscosity stability 1s excellent without
difference in dripping between 5 minutes and 25 minutes after
the mixing of the first and second agents; the score “4” 1ndi-
cates that the viscosity stability 1s good with little difference
in dripping; the score “3” indicates that the viscosity stability
1s favorable with not much difference in dripping; the score
“2” 1indicates that the viscosity stability 1s slightly poor with
difference 1n dripping; and the score “1” indicates that the
viscosity stability 1s poor with distinct difference in dripping.

TABLE 16

5

10
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Examples 1n the item “rate of onset of thickening effect”,
because the final viscosity of the mixture was also low.
Retference Example 6-7 containing no starch in the first

agent produced evaluation results inferior to those of
Examples 1n the 1tem *“viscosity stability™, because the vis-
cosity continued to gradually decrease over time and the
liquid increasingly dripped.

Test 7

Hair dyes of Examples 7-1 to 7-13 and Reference
Examples 7-1 to 7-5 comprising a powdery first agent con-
taining components shown in Table 17 and a liquid second
agent containing components shown in Tables 18 to 20 were
prepared. In Tables 17 to 20, units for the numeric values
representing the content of each component 1n the hair dyes
are by mass. In this test, MERQUAT 350 (manufactured by

Ondeo Nalco) was used as a dimethyl diallyl ammonium

Reference Reference Reterence

Example 6-25 Example 6-5 Example 6-6 Example 6-7

First agent (powdery)

Ammonium sulfate 15 15 15 15

Sodium carbonate 30 30 30 30

Disodium edetate 3 3 3 3

Magnesium stearate 1 1 1 1
(C) Sodium lauryl sulfate 4 4 4 4
(E) Carboxymethylcellulose 10 10 10
(D) Potato starch 20 20 20

Sodium sulfate Remainder Remainder  Remainder  Remainder

Total 100 100 100 100

Second agent (emulsion)

35% hydrogen peroxide 15 15 15 15

Coconut o1l fatty acid amidopropyl betaine solution (30%) 10 10 10 10

POE(3) lauryl ether 0.5 0.5 0.5 0.5
(B) Stearyl trimethyl ammonium chloride 1 1 1
(b) Sodimum lauryl sulfate 1

Purified water Remainder Remainder  Remainder  Remainder

Total 100 100 100 100

First agent:second agent mixing ratio (mass ratio) 1:4 1:4 1:4 1:4

Mass ratio of starch (starch/thickener) 2 2 — —

Mass ratio of anionic surfactant (C/B) 1 — — 1

Evaluation

Rate of onset of thickening effect 5 1 1 3

Viscosity stability 5 1 2 1

As shown 1n Table 15, the hair bleach of Example 6-25 that
was constituted by formulating an anionic surfactant, a thick-
ener, and starch 1n the first agent and formulating a cationic
surfactant 1n the second agent produced favorable results for
both the items of “rate of onset of thickening effect” and
“viscosity stability”. This demonstrated that the hair bleach
that 1s 1n a foamy form 1n use 1s also good 1n the “rate of onset
of thickening effect” and “viscosity stability™.

As shown 1n Table 16, 1t was demonstrated that Reference
Example 6-5 containing an anionic surfactant instead of a
cationic surfactant in the second agent was less regarded than
Examples 1n the evaluation of the item “rate of onset of
thickening effect”. Reference Example 6-5 produced evalu-
ation results inferior to those of Examples 1n the item “vis-
cosity stability”, because the foam was hardened over time.

Reference Example 6-6 containing no thickener 1n the first
agent produced evaluation results inferior to those of
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chloride-acrylamide copolymer; MERQUAT 295 (manufac-
tured by Ondeo Nalco) was used as a dimethyl diallyl ammo-
nium chloride-acrylic acid copolymer; and MERQUAT 100
(manufactured by Ondeo Nalco) was used as polydimethyl-
methylenepiperidinium chloride. In Tables 17 to 20, the

numeric values representing the content of each component
indicate the purity content of the component.

TABLE 17
First agent (powdery)
Ammonium sulfate 15
Sodium carbonate 30
Disodium edentate 3

Magnesium stearate
Toluene-2,5-diamine sulfate
Sodium lauryl sulfate

Al —
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TABLE 17-continued
First agent (powdery)
Carboxymethylcellulose 15
Sodium sulfate Remainder
Total 100

The first and second agents in the hair dye of each of

Examples and Reference Examples were stored at 45° C. for 10

30 days and used 1n the subsequent tests. The first and second
agents were added to the same sealable container as the con-
tainer 20 shown 1n FIGS. 1(a) to 2. This container was tightly
closed and shaken approximately 20 to 30 times for shaking
the mixture of the first and second agents 1n the container to
obtain a foamy hair dye. The obtained foamy hair dye was
taken 1n gloved hand, applied to a bundle of human black hair,
and then left at room temperature (25° C.) for 30 minutes.
Then, the hair dye attached to the hair bundle was washed off

with water, and the hair bundle was shampooed two times and 20

treated with a hair conditioner once. Subsequently, the hair
bundle was dried in hot air and then lett for 1 day to obtain a
dyed hair bundle. The hair dyes of Examples and Reference
Examples were evaluated for foamability and the texture of

15
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the hair bundle during the wash off of the hair dye according
to the methods shown below. The results are shown 1in Tables

18 to 20.
<Foamability>

The state of the hair dye after foaming was visually
observed by expert panelists. In the “Foamability” column of
Tables 18 to 20, the score 5™ indicates that the foaming 1s
excellent; the score “4” indicates that the foaming 1s good; the
score “3” indicates that the foaming 1s favorable; the score “2”
indicates that the foaming 1s slightly insuificient; and the
score “1” indicates that the foaming 1s insuilicient or too
much foaming results in low viscous, light, and large bubbles.
<Hair Texture (Finger Combability)>

The texture of the hair bundle (hair) during the wash off of
the hair dye was evaluated by observation by expert panelists
with the touch of hand on the hair bundle. In the “Hair texture
(linger combability)” columns of Tables 18 to 20, the score
“5” indicates that the finger combability 1s excellent; the score
“4” indicates that the finger combability 1s good; the score “3”
indicates that the finger combability 1s favorable; the score
“2” 1indicates that the finger combability 1s poor with perceiv-
able squeakiness; and the score “1”” indicates that the finger
combability 1s very poor and the finger becomes stuck in the
hair during finger combing.

[

TABLE 18
Components Second agent (liquid) Example 7-1 Example 7-2 Example 7-3 Example 7-4 Example 7-5 Example 7-6
(G) 35% hydrogen peroxide 15 15 15 15 15 15
(A) Coconut oil fatty acid 2.4 2.4 2.4 2.4
amidopropyl betaine
(A) Lauryldimethylaminoacetic 2.4
acid betaine
(A) Amidopropyl betaine laurate 2.4
POE(S) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5
Stearyl trimethyl 1 1 1 1 1 1
ammonium chloride
Sodium lauryl sulfate
(H) Dimethyl diallyl ammonium 1 1 1
chloride-acrylamide copolymer
(H) Dimethyl diallyl ammonium 1
chloride-acrylic acid copolymer
(H) Polydimethylmethylenepiperidinium 1
chloride
(H) Hydroxyethylcellulose dimethyl 1
diallyl ammonium
Purified water Remainder  Remainder  Remainder  Remainder  Remainder  Remainder
Total 100 100 100 100 100 100
First agent:second agent 1:5 1:5 1:5 1:5 1:5 1:5
mixing ratio (mass ratio)
Content of component A 1n use 2.0 2.0 2.0 2.0 2.0 2.0
Evaluation  Hair texture (finger combability) 5 5 5 4 5 5
Foamability 5 5 5 5 5 5
TABLE 19
Com- Exam- Exam-
ponents Second agent (liquid) Example 7-7 Example 7-8 Example 7-9 Example 7-10 Example 7-11  ple 7-12  ple 7-13
(G) 35% hydrogen peroxide 15 15 15 15 15 15 15
(A) Coconut o1l fatty acid 0.6 1.8 3 4 5 6 10
amidopropyl betaine
(A) Lauryldimethylaminoacetic
acid betaine
(A) Amidopropyl betaine laurate
POE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Stearyl trimethyl 1 1 1 1 1 1 1
ammonium chloride
Sodium lauryl sulfate
(H) Dimethyl diallyl ammonium 1 1 1 1 1 1 1

chloride-acrylamide copolymer



US 9,114,088 B2

59

60

TABLE 19-continued

Com- Exam- Exam-
ponents Second agent (liquid) Example 7-7 Example 7-8 Example 7-9 Example 7-10  Example 7-11 ple 7-12  ple 7-13
(H) Dimethyl diallyl ammonium
chloride-acrylic acid copolymer
(H) Polydimethylmethylenepiperidinium
chloride
(H) Hydroxyethylcellulose
dimethyl diallyl ammonium
Purified water Remainder  Remainder  Remainder Remainder Remainder  Remainder Remainder
Total 100 100 100 100 100 100 100
First agent:second agent 1:5 1:5 1:5 1:3 1:3 1:5 1:5
mixing ratio (mass ratio)
Content of component A 1n use 0.5 1.5 2.5 3.3 4.2 5.0 8.3
Evaluation Hair texture (finger combability) 5 5 5 4 4 4 4
Foamability 3 5 5 4 4 4 4
As shown 1n Tables 18 and 19, Examples each containing Test 8

hydrogen peroxide, an amphoteric surfactant, and a cationic
polymer 1n the second agent produced favorable evaluation
results for both the 1tem of “hair texture (finger combability)”
and “foamability”. Particularly, 1t was demonstrated that
Examples 7-1 to 7-3 each containing, as a cationic polymer, a
product that was prepared in a liquid state at 25° C. were more
highly regarded in the evaluation of “hair texture (finger
combability)” than Example 7-4 containing a cationic poly-
mer that was 1n a solid state at 25° C. Moreover, Examples 7-8
and 7-9 1n which the content of the amphoteric surfactant 1in
the second agent fell within the range of 1.5 to 3.5% by mass
were highly regarded 1n both the evaluations for “hair texture
(finger combability)” and “foamability”.
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TABLI

Components Second agent (liquid)
(G) 35% hydrogen peroxide
(A) Coconut o1l fatty acid amidopropyl betaine
(A) Lauryldimethylaminoacetic acid betaine
(A) Amudopropyl betaine laurate

POE(5) lauryl ether

Stearyl trimethyl ammonium chloride

Sodium lauryl sulfate
(H) Dimethyl diallyl ammonium chloride-acrylamide copolymer
(H) Dimethyl diallyl ammonium chloride-acrylic acid copolymer
(H) Polydimethylmethylenepiperidinium chloride
(H) Hydroxyethylcellulose dimethyl diallyl ammonium

Purified water

Total

First agent:second agent mixing ration (mass ratio)

Content of component A 1n use
Evaluation Hair texture (finger combability)

Foamability

As shown 1n Table 20, 1t was demonstrated that Reference
Examples 7-1 to 7-4 that contained no amphoteric surfactant
in the second agent and had the increased content of a non-
1onic surfactant, a cationic surfactant, or an anionic surfactant
in the second agent were less regarded than Examples 1n both
the evaluations of “hair texture (finger combability)” and
“foamability”. Moreover, 1t was demonstrated that Reference
Example 7-5 containing no cationic polymer in the second

agent was highly regarded 1n the evaluation of “foamability”,
but was less regarded 1n the evaluation of “hair texture (finger
combability)”.
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(Preparation of Hydrogen Peroxide-Containing Composi-

tion)

Hydrogen peroxide-contaiming compositions of Reference
Examples 8-1-1 to 8-1-19 and 8-2-1 to 8-2-5 were prepared
by formulating components described 1n Tables 21 and 22.
The prepared hydrogen peroxide-containing compositions
were evaluated for the stability of hydrogen peroxide and

odor according to the methods shown below. In Tables 21 and

20

Reterence Reference Reference Reference Reference
Example 7-1 Example 7-2 Example 7-3 Example 7-4 Example 7-5

15 15 15 15 15
2.4
2.9 0.5 2.9 0.5 0.5
1 6 1
1 6
1 1 1 1
Remainder Remainder Remainder Remainder Remainder
100 100 100 100 100
1:5 1:5 1:5 1:5 1:5
— — — — 2.0
2 1
1 1 1 3 5

22, units for the numeric values representing the content of
cach component in the hydrogen peroxide-containing com-
positions are % by mass.

(Stability of Hydrogen Peroxide)

Each prepared hydrogen peroxide contaiming composition
was stored for 1 month 1n a thermostat bath o1 45° C. Then, the
amount of residual hydrogen peroxide was determined by the

redox ftitration method, and the residual rate of hydrogen

peroxide was calculated. Evaluation criteria were as follows.
The evaluation results are shown 1n Tables 21 and 22.
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5: 99% or more residual rate of hydrogen peroxide.

4: 98% or more and less than 99% residual rate ot hydrogen

62

Each prepared hydrogen peroxide-containing composition
was evaluated for odor. Evaluation criteria were as follows.

hydroxyethanediphosphonate

Citric acid

Purified water

Total
'K

Evaluation

Formulated to adjust pH to 4

peroxide. The evaluation results are shown 1n Tables 21 and 22.
3: 97% or more and less than 98% residual rate of hydrogen 3: There 1s no odor derived from the raw material phenoxy-
peroxide. > ethanol.
2: 96% or more and less than 97% residual rate oThydrogen 2: There is little odor derived from the raw material phe-
peroxide. noxyethanol.
1. Less than 96% residual rate of hydrogen peroxide. 1: There is noticeable odor derived from the raw material
(Regarding Odor) phenoxyethanol.
TABLE 21
Reference Reference Reference Reference Reference Reference Reference
Exam- Exam- Exam- Exam- Exam- Exam- Exam-
ple 8-1-1 ple 8-1-2 ple8-1-3 ple 8-1-4 ple8-1-5 ple 81-6 ple8-1-7
Hydrogen peroxide-containing
composition
(G) 35% hydrogen peroxide 15 15 15 15 15 15 15
Celanol 0.5 0.5 0.5 0.5 0.5 0.5 0.5
POE(5) lauryl ether (nonionic 0.5 0.5 0.5 0.5 0.5 0.5 0.5
surfactant)
(B) Stearyl trimethyl ammonium — — — — 1 — —
chloride
(A) Coconut o1l fatty acid 1 1 1 1 — — —
amidopropyl betaine
(A) Lauryldimethylaminoacetic acid — — — — — 1 —
betaine
(A) Amidopropyl betaine laurate — — — — — — 1
Dipropylene glycol 1 1 1 1 1 1 1
(J) Phenoxyethanol 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Ethanol — — — — — — —
(K) Benzoic acid — 0.2 — — — — —
(K) Sodium benzoate 0.2 — 0.2 0.2 0.2 0.2 0.2
p-oxybenzoic acid ester — — — — — — —
Salicylic acid — — — — — — —
Edetic acid — — 0.1 — — — —
Tetrasodium edetate — — 0.1 — — — —
Hydroxyethanediphosphonic 0.1 0.1 — — 0.1 0.1 0.1
acid
Tetrasodium 0.1 0.1 — — 0.1 0.1 0.1

Remainder Remainder Remainder Remainder Remainder Remainder Remainder

100
1

Stability of hydrogen peroxide 5

Odor

(G)

(B)
(A)
(A)

(A)

()

(K)
(K)

Hydrogen peroxide-containing
composition

35% hydrogen peroxide
Celanol

POL(5) lauryl ether (nonionic
surfactant)

Stearyl trimethyl ammonium
chloride

Coconut o1l fatty acid
amidopropyl betaine
Lauryldimethylaminoacetic acid
betaine

Amidopropyl betaine laurate
Dipropylene glycol
Phenoxyethanol

Ethanol

Benzoic acid

Sodium benzoate
p-oxybenzoic acid ester
Salicylic acid

Edetic acid

100
1

5
3

Reterence Reterence

Exam-

ple 8-1-8

15
0.5

100
1

S
3

Exam-

ple 8-2-1

15
0.5
0.5

100
1

4
3

Reference
Exam-

ple 8-2-2

15
0.5
0.5

100
1

5
3

Reterence
Exam-

ple 8-2-3

15
0.5
0.5

100
1

5
3

Reference
Exam-

ple 8-2-4

15
0.5

100
1

S
3

Reterence
Exam-

ple 8-2-5

15
0.5
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TABLE 21-continued

Tetrasodium edetate _ _ _ _ - -

Hydroxyethanediphosphonic 0.1 0.1 0.1 0.1 0.1 0.1

acid

Tetrasodium 0.1 0.1 0.1 0.1 0.1 0.1

hydroxyethanediphosphonate

Citric acid Formulated to adjust pH to 4

Purified water Remainder Remainder Remainder Remainder Remainder Remainder

Total 100 100 100 100 100 100

I'K 1 — — — — —

Evaluation

Stability of hydrogen peroxide 5 1 1 2 1 1

Odor 3 3 3 3 3 3
TABLE 22

Retference Reference Reference Reference Reference Reference

Exam- Exam- bExam- bExam- Exam- Exam-
ple 8-1-9 ple 8-1-10 ple 8-1-11 ple8-1-12 ple 8-1-13 ple 8-1-14

Hydrogen peroxide-containing

composition

(G) 35% hydrogen peroxide 15 15 15 15 15 15
Cetanol 0.5 0.5 0.5 0.5 0.5 0.5
POE(5) lauryl ether (nonionic 0.5 0.5 0.5 0.5 0.5 0.5
surfactant)

(A) Coconut o1l fatty acid amidopropyl 1 1 1 1 1 1
betaine solution
Dipropylene glycol 1 1 1 1 1 1

() Phenoxyethanol 0.2 0.2 0.2 0.2 0.05 0.1

(K) Sodium benzoate 0.01 0.1 0.6 1 0.4 0.4
Hydroxyethanediphosphonic acid 0.1 0.1 0.1 0.1 0.1 0.1
Tetrasodium 0.1 0.1 0.1 0.1 0.1 0.1
hydroxyethanediphosphonate
Citric acid Formulated to adjust pH to 4
Purified water Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100
I/K 20 2 0.33 0.2 0.13 0.25
Evaluation
Stability of hydrogen peroxide 3 4 5 5 3 4
Odor 3 3 3 3 3 3

Reference Reference Reference Reference Reference
Exam- Exam- Exam- Exam- Exam-

ple 8-1-15 ple 8-1-16 ple 8-1-17 ple 8-1-18 ple 8-1-19

Hydrogen peroxide-containing

composition
(G) 35% hydrogen peroxide 15 15 15 15 15
Cetanol 0.5 0.5 0.5 0.5 0.5
POLE(5) lauryl ether (nonionic 0.5 0.5 0.5 0.5 0.5
surfactant)
(A) Coconut oil fatty acid amidopropyl 1 1 1 1 1
betaine solution
Dipropylene glycol 1 1 1 1 1
(J) Phenoxyethanol 0.15 0.2 0.4 0.8 1
(K) Sodium benzoate 0.4 0.4 0.4 0.4 0.4
Hydroxyethanediphosphonic acid 0.1 0.1 0.1 0.1 0.1
Tetrasodium 0.1 0.1 0.1 0.1 0.1
hydroxyethanediphosphonate
Citric acid Formulated to adjust pH to 4
Purified water Remainder Remainder Remainder Remainder Remainder
Total 100 101 100 100 100
J/K 0.375 0.5 1 2 2.5
Evaluation
Stability of hydrogen peroxide 5 5 5 5 5

Odor 3 3 3 3 2
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shown in Table 21, the hydrogen peroxide-containing com-
positions of Reference Examples 8-2-1 to 8-2-5 did not con-
tain at least one ol phenoxyethanol and benzoic acid (ben-
zoate) 1n the surfactant-containing system. It was
demonstrated that Reference Examples 8-2-1 to 8-2-5 had the
poor stability of hydrogen peroxide during storage as seen
from the “Stability of hydrogen peroxide” column. Of them,
the hydrogen peroxide-containing compositions of Refer-
ence Examples 8-2-1, 8-2-2, 8-2-4, and 8-2-5 contained an
amphoteric surfactant as a surfactant. These particularly had
poor stability of hydrogen peroxide during storage.

By contrast, the hydrogen peroxide-containing composi-
tions of Reference Examples 8-1-1 to 8-1-19 contained both
phenoxyethanol and benzoic acid (benzoate) 1n the surfac-
tant-containing system and was observed to be good 1n sta-
bility for hydrogen peroxide during storage. From the com-
parison ol Reference Examples 8-1-1 and 8-1-2 with
Retference Examples 8-2-1 and 8-2-2, it was demonstrated
that the stability of hydrogen peroxide was improved 1n Ret-
erence Examples 8-1-1 and 8-1-2. From the comparison of
Reference Example 8-1-5 with Reference Example 8-2-4, 1t
was demonstrated that the stability of hydrogen peroxide was
improved in Reference Example 8-1-5. From the comparison
of Reference Example 8-1-8 with Reference Examples 8-2-4
and 9-2-3, it was demonstrated that the stability of hydrogen
peroxide was improved 1n Reference Example 8-1-8. From
the comparison among the compositions containing an
amphoteric surfactant as a surfactant (e.g., Reference
Examples 8-1-1, 8-2-1, and 8-2-2), 1t was demonstrated that
the effect of improving the stability of hydrogen peroxide 1s
particularly high in the compositions containing the ampho-
teric surfactant.

From the comparison among Reference Examples 8-1-1 to
8-1-19, the followings were demonstrated from the compari-
son of Reference Examples 8-1-9 and 8-1-13 with the other
Reference Examples, 1t was demonstrated that the stability of
hydrogen peroxide was further improved when the mass ratio
(J/K ratio) of the component J to the component K fell within
the range of 0.2 to 2.5. From the comparison of Reference
Examples 8-1-9 and 8-1-10 with the other Reference
Examples, 1t was demonstrated that the stability of hydrogen
peroxide was further improved when the amount of the com-
ponent K was 0.1% by mass or more; and the stability of
hydrogen peroxide was particularly improved when the
amount of the component K was 0.15% by mass or more.
From the comparison of Reference Examples 8-1-13 and
8-1-14 with the other Reference Examples, 1t was demon-
strated that the stability of hydrogen peroxide was further
improved when the amount of the component J was 0.1% by
mass or more; and the stability of hydrogen peroxide was
particularly improved when the amount of the component J
was 0.15% by mass or more. From the comparison of Refer-
ence Example 8-1-19 with the other Reference Examples, 1t
was demonstrated that the stability of hydrogen peroxide was
achieved with phenoxyethanol odor suppressed when the

amount of the component J formulated tell within the range of
0.15 to 0.8% by mass.

Test 9

(Preparation of Composition for Dyeing Hair)
First and second agents of compositions for dyeing hair of

Examples 9-1 to 9-5 and 9-7 to 9-14 Reference Examples 9-1
to 9-4 and 9-6 were prepared by formulating components
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described 1n Tables 23 and 24. Subsequently, the obtained
first and second agents were mixed at the mixing ratio (mass
rati0) described 1 Tables 23 and 24 to prepare a composition
for dyeing hair. For those whose final form 1s described as
“Foam”™ 1n Tables 23 and 24, the first and second agents were
placed 1n a sealed container, which was then shaken to obtain
a Toamy composition for dyeing hair. On the other hand, for
those whose final form 1s described as “Cream” in these
tables, the first and second agents were placed in an open
container and gently mixed without foaming 1n the container.
In Tables 23 and 24, units for the numeric values representing
the content of each component 1n the compositions for dyeing
hair are % by mass.
(Dyeing Treatment)

Each prepared composition for dyeing hair was applied to

a hair bundle of black human hair by hand using thin-gloves
(made of resin). Then, the hair bundle was leit for 30 minutes
in a thermostat bath (30° C.). Subsequently, the hair bundle
was washed with tap water and then shampooed once and
treated with a conditioner once. Subsequently, the hair bundle
was dried. Then, the hair bundle was left at room temperature
for 1 day. In this way, the dyeing treatment of the hair bundle
was performed.
(Regarding Hair Texture (Smoothness) after Finish)

The hair texture during the finger combing of the thus-dyed
hair bundle was compared with that of an undyed hair bundle.

The hair texture of the dyed hair bundle was evaluated from
the viewpoint of whether or not smoothness during finger
combing was favorably obtained without the roughness of the
hair bundle. Evaluation criteria were as follows. The evalua-

tion results are shown in Tables 23 and 24.
5: The smoothness was very favorably obtained.

4: The smoothness was favorably obtained.
3: The smoothness was relatively favorably obtained.
2: The smoothness was slightly poorly obtained.

1: The smoothness was very poorly obtained.
(Regarding Hair Texture (Squeakiness, Tangleability, and
Bristliness) after Finish)

The hair texture during the finger combing of the thus-dyed
hair bundle was compared with that of an undyed hair bundle.

The hair texture of the dyed hair bundle was evaluated from
the viewpoint of whether or not finger combing was difficult
to perform due to the squeakiness, tangleability, and bristli-

ness of the hair bundle. Evaluation criteria were as follows.
The evaluation results are shown 1n Tables 23 and 24.

5: The finger combability was very favorable.

4: The finger combability was favorable.

3: The finger combability was relatively favorable,

2: The finger combability was slightly poor.

1: The finger combability was very poor.

(Regarding Lightness after Finish)

The thus-dyed hair bundle was visually observed and
evaluated for lightness after finish. Evaluation criteria were as
tollows. The evaluation results are shown 1n Tables 23 and 24.

5: The lightness was very favorable.

—

4: The lightness was favorable.

3: The lightness was relatively favorable.
2

1

—

: The lightness was slightly poor.

r—

: The lightness was very poor.
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TABLE
Refer- Refer- Refer- Refer- Refer-
ence ence ence ence ence
Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam-
ple 9-1 ple9-2  ple9-3 ple9-4  ple9-5 ple 9-6 ple9-1 ple9-2 ple9-3 ple9-4
First agent (powdery)
Ammonium sulfate 15 15 15 15 15 15 15 15 15 15

(f-1) Sodium carbonate 27 27 27 — 27 27 27 27 — —
Sodium bicarbonate — — — 27 — — — — — —

(L)  Disodium edetate 9 — — 9 9 9 5 — 9 —
Diethylenetriaminepentaacetic acid — 9 — — — — — — — —
Trisodium — — 9 — — — — — — —
ethylenediaminehydroxyethyltriacetate
Sodium metasilicate — — — — — — — — 27 27
Magnesium stearate 1 1 1 1 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3 3 3
Sodium lauryl sulfate 5 5 5 5 5 5 5 5 5 5
Carboxymethylcellulose 10 10 10 10 10 10 10 10 10 10
Sodium sulfate Re- Re- Re- Re- Re- Re- Re- Re- Re- Re-

main- main- main- main- main- main-  main-  main-  main-  main-
der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100
Second agent (emulsion)

(G)  35% hydrogen peroxide 15 15 15 15 15 15 15 15 15 15
Coconut oil fatty acid amidopropyl 5 5 5 5 5 5 5 5 5 5
betaine solution (30%)

POE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Stearyl trimethyl ammonium chloride 1 1 1 1 1 1 1 1 1 1

(H)  Dimethyl diallyl ammonium chloride- 0.02 0.02 0.02 0.02 — 0.02 0.02 0.02 0.02 0.02
acrylamide copolymer solution
Polydimethylmethylenepiperidinium 0.6 0.6 0.6 0.6 — 0.6 0.6 0.6 0.6 0.6
chloride solution
Purified water Re- Re- Re- Re- Re- Re- Re- Re- Re- Re-

main- main- main- main- main- main-  Inain-  main-  main-  main-
der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100
First agent:second agent mixing ratio 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5
(mass ratio)
Final form Foam Foam Foam Foam Foam Cream  Foam Foam  Foam = Foam
Amount of component f-1 incorporated 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 0 0
Amount of component L incorporated 1.5 1.5 1.5 1.5 1.5 1.5 0.8 — 1.5 1.5
(f-1)/L formulation ratio (mass ratio) 3 3 3 3 3 3 54 — 0 0
Evaluation
Hair texture (smoothness) 5 5 5 5 4 3 2 1 3 3
Hair texture (squeakiness, tangleability, 5 5 5 5 5 5 5 5 5 1
and bristliness)
Lightness 5 5 5 4 5 5 4 4 5 5
TABLE 24
Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam-
ple 9-7 ple 9-8 ple 9-9 ple 9-10 ple 9-11 ple 9-12  ple 9-13 ple 9-14
First agent (powdery)
Ammonium sulfate 15 15 15 15 15 15 15 15

(f-1) Sodium carbonate 39 27 15 39 15 27 27 27

(L)  Disodium edetate 6 6 6 9 9 12 18 30
Magnesium stearate 1 1 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3
Sodium lauryl sulfate 5 5 5 5 5 5 5 5
Carboxymethylcellulose 10 10 10 10 10 10 10 10
Sodium sulfate Remainder Remainder Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100 100 100
Second agent (emulsion)

(G)  35% hydrogen peroxide 15 15 15 15 15 15 15 15
Coconut oil fatty acid amidopropyl 5 5 5 5 5 5 5 5
betaine solution (30%)

POLE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Stearyl trimethyl ammonium chloride 1 1 1 1 1 1 1 1
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TABLE 24-continued
Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam-
ple 9-7 ple 9-8 ple 9-9 ple 9-10 ple 9-11 ple 9-12  ple 9-13 ple 9-14
(H)  Dimethyl diallyl ammonium chloride- 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

acrylamide copolymer solution
Polydimethylmethylenepiperidinium 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
chloride solution
Purified water Remainder Remainder Remainder Remainder Remainder Remainder Remainder Remainder
Total 100 100 100 100 100 100 100 100
First agent:second agent mixing ratio 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5
(mass ratio)
Final form Foam Foam Foam Foam Foam Foam Foam Foam
Amount of component f-1 incorporated 6.5 4.5 2.5 6.5 2.5 4.5 4.5 4.5
Amount of component L incorporated 1.0 1.0 1.0 1.5 1.5 2.0 3.0 5.0
(f-1)/L formulation ratio (imass ratio) 6.5 4.5 2.5 4.3 1.7 2.3 1.5 0.9
Evaluation
Hair texture (smoothness) 3 4 5 5 5 5 5 5
Hair texture (squeakiness, tangleability, 5 5 5 5 5 5 5 5
and bristliness)
Lightness 5 5 4 5 4 5 5 5

As seen from Tables 23 and 24, the composition for dyeing
hair of Reference Example 9-1 offered slightly poor hair
texture (smoothness) aiter finish, because the amount of the
component L incorporated was less than 1% by mass. More-
over, the composition for dyeing hair of Reference Example
9-2 offered very poor hair texture (smoothness) after finish,
because the component L. was not incorporated therein.

By contrast, the compositions for dyeing hair of Examples
were observed to offer favorable hair texture (smoothness)
alter finish and also favorable lightness after finish. When the
composition for dyeing hair was compared among Examples,
particular cationic polymer was not incorporated in Example
9-5. Therelfore, it was slightly inferior in hair texture (smooth-
ness) after finish to the other Examples. Moreover, the final
form was a cream form 1n Reference Example 9-6. The final
form was a foamy form 1n Examples, which was observed, to
offer more favorable hair texture after finish than that of
Reference Example 9-6.

Moreover, the mass ratio of the component 1-1 to the com-
ponent L exceeded 4.5 1n Example 9-7. By contrast, this mass
ratio fell within the range of 0.02 to 4.5 1n Examples other
than Example 9-7, which was observed to offer more favor-
able hair texture (smoothness) after finish than that of
Example 9-7.

Reference Examples 9-3 and 9-4 used sodium metasilicate
instead of the component 1-1. Reference Example 9-3, com-
pared with Reference Example 9-4, was not found to have the
elfect of improving smoothness after finish by suppressing
roughness after finish, though this Example was found to have
improvement in hair texture after finish by virtue of suppres-
s1on of hair texture such as the stiif and squeaky hair bundle,
tangled hair, and bristliness after finish.

The embodiments of the present imvention have been
described above 1n detail. However, the present invention 1s
not limited to the embodiments by any means, and various
changes or modifications may be made without departing
from the spirit of the present invention.

Test 10-1

Hair dyes comprising a powdery first agent containming,
components shown in Table 25 and an emulsion second agent
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shown 1n Tables 26 and 27 were prepared. The second agent
was prepared by first preparing an amphoteric surfactant-
containing aqueous solution and next mixing the amphoteric
surfactant-containing aqueous solution with other compo-
nents, for example, hydrogen peroxide. In Tables 25 to 27,
units for the numeric values representing the content of each
component 1n the hair dyes are % by mass. Then, the first and
second agents were mixed at a mass ratio of 1:5 and stirred
using a stirring rod to prepare a foamy hair dye. The obtained
hair dye was evaluated for foamability. Moreover, the
obtained, second agent was evaluated for pH change and pH
stability. The results are shown in Tables 26 and 27.

In Tables 26 and 27, the numeric values 1n the “Ma ratio of
amphoteric surfactant” columns represent the mass ratio
(A/]) of the content of the amphoteric surfactant to that of the
inorganic salt of alkali metal in the amphoteric surfactant-
containing aqueous solution.

In Tables 26 and 27, AMOGEN CB-H (30% by mass of
coconut o1l fatty acid amidopropyl betaine (desalted); manu-
factured by Dai-Ichi1 Kogyo Seiyaku Co., Ltd.) was used as
coconut o1l fatty acid amidopropyl betaine. The coconut o1l
fatty acid amidopropyl betaine in Examples 10-8 and 10-9
was used alter water evaporation by applying heat at 80° C. to
this product having a concentration of 30% by mass. In Tables
26 and 27, OBAZOLINE LB-SF (35% by mass of lauryldim-
cthylaminoacetic acid betaine (desalted); manufactured by

Toho Chemical Industry Co., Ltd.) was used as lauryldim-

cthylaminoacetic acid betaine. In Tables 26 and 27, SOFTA -
ZOLINE LPB-R (30% by mass of amidopropyl betaine lau-
rate (desalted) manufactured by Kawaken Fine Chemicals
Co., Ltd.) was used as amidopropyl betaine laurate. In Tables
26 and 277, the numeric values representing the content of each
component represent the content of purity of the component.
<pH Change and pH Stability of Second Agent>
The second agent of the hair dye of each of Examples and
Retference Examples was stored for 1 month 1n a thermostat
bath of 45° C. Then, the pH of the second agent was mea-
sured. From the value, the value of pH change from pH 4 at the
time of preparation of the second agent was determined.

In the “pH stability of second agent” columns of Tables 26
and 27, the score “5” indicates that the value of pH change 1s
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less than 0.10; the score “4” indicates that the value of pH TABI E 25
change 1s 0.10 or more and less than 0.15; the score “3”
indicates that the value of pH change 1s 0.15 or more and less First agent (powdery)
than 0.20; the score “2” indicates that the value of pH change |
: ccqss e 1 Ammonium sulfate 15
15 0.20 or more and less than 9.25; and the score “1” indicates > Sodium carbomate 20
that the value of pH change 1s 0.25 or more. Dicodium edetate 3
<F0&mability> Magnesium stearate 1
The state of the hair dye after foaming was visually Toluene-2,5-diamine sulfate 3
observed by expert panelists. In the “Foamability” columns Sodium laury! sulfate 5
of Tables 26 and 27, the score *“5” indicates that the foaming 10 Carboxymethylcellulose 10
1s excellent; the score “4” indicates that the foaming 1s good; Sodium sulfate Remainder
the score “3”” 1ndicates that the foaming 1s favorable; the score
“2” indicates that the foaming 1s slightly insufficient; and the Total 100
score “1” indicates that the foaming 1s insuificient or too
much foaming results 1n low viscous, light, and large bubbles.
TABLE 26
Refer- Refer-
Reference Reference  ence ence
Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam-  Exam-
ple 10-1 ple 10-2 ple 10-3 ple 10-4 ple 10-5 ple 10-6 ple 10-1 ple 10-2  ple 10-3 ple 10-4
Amphoteric surfactant-containing aqueous
solution
(A) Coconut o1l fatty acid amidopropyl betaine 30 30 30 30 30 20 30
(A) Lauryldimethylaminoacetic acid betaine 30
(A) Amudopropyl betaine laurate 30
(I) Sodmum chlorde 5 5 5 5
(I) Potassium chloride 5
(I) Sodium sulfate 5
(I) Disodium phosphate 5
(I) Sodium citrate 5
Purified water Re- Re- Re- Re- Re- Re- Re- Re- Re- Re-
maln-  main-  main-  main-  main-  main- main- main- main-  main-
der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100
Second agent
(G) 35 w/v % hydrogen peroxide 15 15 15 15 15 15 15 15 15 15
The amphoteric surfactant-containing 10 10 10 10 10 10 10 10 10 10
aqueous solution
Cetanol 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Stearyl trimethyl ammonium chloride 1 1 1 1 1 1 1 1 1 1
POE(S) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Citric acid Formulated to adjust pH to 4 Formulated to adjust pH to 4
Purified water Re- Re- Re- Re- Re- Re- Re- Re- Re- Re-
maln-  main-  main-  main-  main-  main- main- main- main-  main-
der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100
First agent:second agent mixing ratio (mass 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5
ratio)
Mass ratio of amphoteric surfactant (A/I) 6 6 6 6 6 - - 0 -
Amount of amphoteric surfactant (A) 3 3 3 3 3 3 2 0 3
incorporated 1n second agent
Amount of morganic salt of alkali metal (I) 0.5 0.5 0.5 0.5 0.5 0 0 0 0.5 0
incorporated 1n second agent
Evaluation
pH change of second agent 0.07 0.07 0.08 0.09 0.1 0.18 0.35 0.24 0.06 0.32
pH stability of second agent 5 5 5 5 4 3 1 2 5 1
Foamability 5 5 5 5 5 5 5 3 1 5
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TABLE 27
Exam- Exam- Exam- Exam- Exam- Exam- Exam- Exam-  Exam-
Exam- Exam- Exam- ple ple ple ple ple ple ple ple ple
ple 10-7 ple 10-8 ple 10-9 10-10 10-11 10-12 10-13 10-14  10-15 10-16 10-17 10-18
Amphoteric surfactant-
containing aqueous
solution
(A)  Coconut o1l fatty acid 20 35 40 25 25 25 25 25 25 25 25 25
amidopropyl betaine
(1) Sodium chloride 5 5 5 0.5 1.25 2.5 3.5 5 7.5 10 12.5 15
Purified water Re- Re- Re- Re- Re- Re- Re- Re- Re- Re- Re- Re-
main-  Inain-  main-  main-  main-  main-  main-  mam-  main-  main-  maimn-  main-
der der der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100 100 100
Second agent
(G) 35 w/v % hydrogen 15 15 15 15 15 15 15 15 15 15 15 15
peroxide
The amphoteric surfactant- 10 10 10 10 10 10 10 10 10 10 10 10
containing aqueous solution
Cetanol 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Stearyl trimethyl 1 1 1 1 1 1 1 1 1 1 1 1
ammonium chloride
POLE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Citric acid Formulated to adjust pH to 4
Purified water Re- Re- Re- Re- Re- Re- Re- Re- Re- Re- Re- Re-
main-  main-  main-  mnain-  mam-  main-  main-  main-  main-  main-  main-  mnain-
der der der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100 100 100
First agent:second agent 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5
mixing ratio (mass ratio)
Mass ratio of amphoteric 4 7 8 50 20 10 7.1 5 3.3 2.5 2 1.7
surfactant (A/])
Amount of amphoteric 2 3.5 4 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
surfactant (A) incorporated
in second agent
Amount of morganic salt of 0.5 0.5 0.5 0.05 0.125 0.25 0.35 0.5 0.75 1 1.25 1.5
alkalr metal (I) incorporated
in second agent
Evaluation
pH change of second agent 0.07 0.07 0.08 0.17 0.15 0.14 0.09 0.07 0.07 0.08 0.15 0.17
pH stability of second agent 5 5 5 3 3 4 5 5 5 5 4 3
Foamability 4 4 5 5 5 5 5 5 5 5 4 4

As shown 1n Tables 26 and 27, the hair dyes of Examples
that were constituted by formulating a (B) amphoteric surfac-
tant and a (C) inorganic salt of alkali metal 1n the second agent
produced favorable results for the item “pH stability”.

Moreover, 1t was demonstrated that Reference Examples
10-1 and 10-2 containing no morganic salt of alkali metal 1n
the second agent were less regarded than Examples 1in the
evaluation for the item “pH stability™.

Reference Example 10-3 containing no amphoteric surfac-
tant 1n the second agent produced evaluation results interior
to those of Examples 1n the item “foamability”. When no
amphoteric surfactant 1s used, 1t 1s difficult to obtain a favor-
able foamy hair dye.

Reference Example 10-4 containing sodium citrate instead
ol an 1norganic salt of alkali metal 1n the second agent pro-

duced evaluation results inferior to those of Examples 1n the
item “pH stability™.

Test 10-2

An emulsion second agent contaiming each component
shown 1n Tables 28 to 34 was prepared. For the second agent,
an amphoteric surfactant-containing aqueous solution was
first prepared by mixing the components described 1n each
table, starting from the one at the top of the table. Next, other

components were icorporated, starting from the one at the
top of the table, 1n the amphoteric surfactant-containing aque-
45 oOus solution to prepare the second agent. In Tables 28 to 34,
the numeric values in the columns showing each component
represent the content (unit: by mass) of the component

described 1n the columns unless otherwise specified in the
table. The numeric values of each component shown 1n the

50 ~Amphoteric surfactant-containing aqueous solution™ col-
umn represent the content of the component in the second
agent. Then, the first agent shown 1n Table 25 and the second
agent shown 1n Tables 28 to 34 were mixed at a mass ratio of
1:5 and stirred using a stirring rod to prepare a foamy hair dye.

55 1he obtained hair dye was evaluated for foamability. More-
over, the obtained second agent was evaluated for pH change
and pH stability. The results are shown 1n Tables 28 to 34.
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TABLE 28

Second agent (liquid) Example 10-19

Amphoteric surfactant-containing
aqueous solution

(A) Coconut o1l fatty acid amido- 2.4
propyl betaine
Purified water 5.6
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TABLE 28-continued

Second agent (liquid)

(I) Sodium chlornide
Cetanol

Stearyl trimethyl ammonium chloride
POE(3) lauryl ether

Citric acid

Purified water

Example 10-19

0.4
0.5
1

0.5

Formulated to adjust pH to 4

Formulated to adjust whole
amount to 85% by mass

(G) 35 w/v % hydrogen peroxide 15
Total 100
First agent:second agent mixing 1:5
ratio (mass ratio)

Content of amphoteric surfactant 28.6
(A) 1n amphoteric surfactant-

containing aqueous solution

Content of inorganic salt of alkali 4.8
metal (I) in amphoteric surfactant-

containing aqueous solution

Mass ratio of amphoteric surfactant 6
(A/T)

Evaluation

pH change of second agent 0.07
pH stability of second agent 5
Foamability 5

Components were mixed starting from the one at the top of the table.

TABLE 29

Second agent (liquid)

Amphoteric surfactant-containing
aqueous solution

(A) Coconut o1l fatty acid amido-
propyl betaine

Purified water

(I) Sodium chlornide

Cetanol

Stearyl trimethyl ammonium chloride
POE(3) lauryl ether

Citric acid

Purified water

Example 10-20

2.4

9.2
0.4
0.5
1
0.5
Formulated to adjust pH to 4
Formulated to adjust whole
amount to 85% by mass

(G) 35 w/v % hydrogen peroxide 15
Total 100
First agent:second agent mixing 1:5
ratio (mass ratio)

Content of amphoteric surfactant 20.0
(A) 1n amphoteric surfactant-

containing aqueous solution

Content of inorganic salt of alkali 3.3
metal (I) in amphoteric surfactant-

containing aqueous solution

Mass ratio of amphoteric surfactant 6
(A/T)

Evaluation

pH change of second agent 0.16
pH stability of second agent 3
Foamability 5

Components were mixed starting from the one at the top of the table.

TABLES 30

Second agent (liquid)

Amphoteric surfactant-containing
aqueous solution

(A) Coconut o1l fatty acid amido-
propyl betaine

Example 10-21

2.4
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TABLES 30-continued

Second agent (liquid)

Purified water

Cetanol

(I) Sodium chloride

Stearyl trimethyl ammonium chloride
POLE(5) lauryl ether

Citric acid

Purified water

Example 10-21

5.6
0.5
0.4
1
0.5
Formulated to adjust pH to 4
Formulated to adjust whole

amount to 85% by mass

35 w/v % hydrogen peroxide 15
Total 100
First agent:second agent mixing 1:5
ratio (mass ratio)

Content of amphoteric surfactant 27.0
(A) in amphoteric surfactant-

containing aqueous solution

Content of inorganic salt of alkals 4.5
metal (I) in amphoteric surfactant-

containing aqueous solution

Mass ratio of amphoteric surfactant 6
(A/T)

Evaluation

pH change of second agent 0.07
pH stability of second agent 5
Foamability 5

Components were mixed starting from the one at the top of the table.

(G)

TABLE 31

Second agent (liquid)

Amphoteric surfactant-containing
aqueous solution

(A) Coconut o1l fatty acid amido-
propyl betaine

Purified water

Cetanol

Stearyl trimethyl ammonium chloride
POE(5) lauryl ether

(I) Sodium chloride

Citric acid

Purified water

Example 10-22

2.4

5.6
0.5
1

0.5
0.4

Formulated to adjust pH to 4
Formulated to adjust whole
amount to 85% by mass

35 w/v % hydrogen peroxide 15
Total 100
First agent:second agent mixing 1:5
ratio (mass ratio)

Content of amphoteric surfactant 23.1
(A) 1n amphoteric surfactant-

containing aqueous solution

Content of morganic salt of alkali 3.8
metal (I) in amphoteric surfactant-

containing aqueous solution

Mass ratio of amphoteric surfactant 6
(A/T)

Evaluation

pH change of second agent 0.07
pH stability of second agent 5
Foamability 5

Components were mixed starting from the one at the top of the table.
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TABLE 32

Second agent (liquid)

Amphoteric surfactant-containing
aqueous solution

Purified water

(I) Sodium chloride

Cetanol

(A) Coconut o1l fatty acid amido-
propyl betaine

Stearyl trimethyl ammonium chloride
POE(5) lauryl ether

Citric acid
Purified water

35 w/v % hydrogen peroxide

Total

First agent:second agent mixing
ratio (mass ratio)

Content of amphoteric surfactant
(A) 1n amphoteric surfactant-
containing aqueous solution
Content of mnorganic salt of alkali
metal (I) in amphoteric surfactant-
containing aqueous solution

Mass ratio of amphoteric surfactant
(A/T)

Evaluation

US 9,114,088 B2

Example 10-23

5.0
0.4
0.5
2.4

1
0.5

Formulated to adjust pH to 4
Formulated to adjust whole

amount to 85% by mass
15

pH change of second agent
pH stability of second agent
Foamability

100

1:5

27.0

4.5

0.0%

Components were mixed starting from the one at the top of the table.

(G)

TABLE 33

Second agent (liquid)

Amphoteric surfactant-containing
aqueous solution

Purified water

(I) Sodium chloride

Cetanol

(A) Coconut o1l fatty acid amido-
propyl betaine

Stearyl trimethyl ammonium chloride
POLE(5) lauryl ether

Citric acid

Purified water

35 w/v % hydrogen peroxide

Total

First agent:second agent mixing
ratio (mass ratio)

Content of amphoteric surfactant
(A) 1n amphoteric surfactant-
containing aqueous solution
Content of mnorganic salt of alkali
metal (I) in amphoteric surfactant-
containing aqueous solution

Mass ratio of amphoteric surfactant
(A/T)

Evaluation

Example 10-24

5.0
0.2
0.5
2.4

1

0.5
Formulated to adjust pH to 4
Formulated to adjust whole

amount to 85% by mass
15

pH change of second agent
pH stability of second agent
Foamability

100

1:5

27.6

2.3

12

0.15

Components were mixed starting from the one at the top of the table.
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TABLE 34

Second agent (liquid) Example 10-25

Amphoteric surfactant-containing
aqueous solution

Purified water 8.7

(I) Sodium chloride 0.4

Cetanol 0.5

(A) Coconut o1l fatty acid amido- 2.4

propyl betaine

Stearyl trimethyl ammonium chloride 1

POE(3) lauryl ether 0.5

Citric acid Formulated to adjust pH to 4

Formulated to adjust whole
amount to 85% by mass

Purified water

(G) 35 w/v % hydrogen peroxide 15
Total 100
First agent:second agent mixing 1:5

ratio (mass ratio)

Content of amphoteric surfactant 20.0
(A) 1n amphoteric surfactant-

containing aqueous solution

Content of morganic salt of alkali 3.3
metal (I) in amphoteric surfactant-

containing aqueous solution

Mass ratio of amphoteric surfactant 6
(A/T)

Evaluation

pH change of second agent 0.16
pH stability of second agent 3
Foamability 5

Components were mixed starting from the one at the top of the table.

As shown 1n Tables 28 to 31, it was demonstrated that the
amphoteric surfactant-containing aqueous solutions of
Examples 10-19, 10-21, and 10-22 prepared by formulating
approximately 2.3 parts by mass of water with respect to 1
part by mass of an amphoteric surfactant and then adding
sodium chloride were better in pH stability than Example
10-20 prepared by formulating approximately 3.8 parts by
mass of water with respect to 1 part by mass of an amphoteric
surfactant and then adding sodium chloride.

As shown 1n Tables 32 to 34, it was demonstrated that the
amphoteric surfactant-containing aqueous solution of

Example 10-23 prepared by formulating approximately 14

parts by mass of water with respect to 1 part by mass of
sodium chloride and then adding an amphoteric surfactant
was better 1n pH stability than Examples 10-24 and 10-25
prepared by formulating approximately 20 parts by mass or
more of water with respect to 1 part by mass of sodium
chloride and then adding an amphoteric surfactant.

Next, technical 1deas that can be grasped from the embodi-
ments and the modifications will be described additionally
below.

A hair cosmetic comprising:

a hair cosmetic composition which 1s applied to hair 1n a
foamy form obtained by mixing a powdery agent and a liquid
agent and foaming the mixture by shaking; and

a foaming tool for mixing the powdery agent and the liquad
agent and foaming the mixture by shaking.

In this case, a foamy hair cosmetic composition can be
prepared easily.

SIGNS LIST

L1

REFERENC.

10: hair bleach/hair dye remover, 11: first agent, 12: second
agent, 13: mixture, 14: foamy hair bleach/hair dye
remover, 20: container, 21: main body of the container, 22:

I1d.
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The invention claimed 1s: cthanol and at least one selected from the group consisting of
1. A hair cosmetic composition constituted as a hair dye or benzoic acid and benzoates.
a hair bleach/hair dye remover comprising a plurality of 4. The hair cosmetic composition according to claim 1,
agents, wherein the plurality of agents comprise a powdery wherein
first agent and a liqud second agent, wherein the powdery 5 the alkali agent is carbonate,
first agent comprises an alkali agent nonionic polymer, thick- the hair cosmetic composition further contains 1 to 5% by

ener and an anionic surfactant, and wherein the liquid second
agent comprises hydrogen peroxide an amphoteric surfac-
tant, cationic polymer and a cationic surfactant, and further
wherein the hair cosmetic composition 1s applied to hairina 10
foamy form obtained by mixing the powdery first agent and
the liquid second agent and foaming the mixture by shaking.

2. The hair cosmetic composition according to claim 1,
wherein the cationic surfactant contains at least one of: (1) an
ammonium cationic surfactant having an alkyl group with a 15
number of carbon atoms 1n a range of from 16 to 22 and (11) an
ammonium cationic surfactant having an alkyl group with a
number of carbon atoms in a range of from 10 to 16.

3. The hair cosmetic composition according to claim 1,
wherein the liquid second agent further contains phenoxy- I T

mass of a chelating agent, and

the mass ratio of the content of the carbonate 1n the hair
cosmetic composition to that of the chelating agent 1n
the hair cosmetic composition 1s 0.02 to 6.5.

5. A method for using the hair cosmetic composition

according to claim 1, comprising:

forming the hair cosmetic composition 1n a foamy form by
mixing the powdery first agent and the liquid second
agent 1n the hair cosmetic composition and foaming the
mixture by shaking; and

applying the obtained hair cosmetic composition 1n a
foamy form to hair by hand.
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